DESCRIPTION OF THE GILLESPIE AND MOUNT OLIVE

INTRODUCTION
LOCATION AND GENERAL RELATIONS OF THE AREA

The area comprising the Gillespie and Mount Olive quad-
rangles, which in this folio is called the Gillespie-Mount Olive
district, is limited by meridians 89° 30’ and 90° and parallels
39° and 39° 15 and includes 463.34 square miles. It is
in west-central Illinois (see fig. 1) and comprises considerable
parts of Macoupin and Montgomery counties and a small part
of Bond County. Carlinville, the county seat of Macoupin
~ County, is 2 miles north of the north boundary of the
Gillespie quadrangle, and Hillsboro, the county seat of
Montgomery County, is at the east,edge of the Mount Olive

quadrangle.
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F1aURE 1.—Index map of southern Illinois and portions of adjacent States

The location of the Gillespie and Mount Olive quadrangles (No. 220) is shown by the darker rul-
ing. Published folios describing other quadrangles, indicated by lighter ruling, are the
following: Nos. 67, Danville; 84, Ditney ; 105, Patoka ; 185, Murphysboro-Herrin; 188, Tallula-
Springfield ; 195, Believille-Breese ; 213, New Athens-Okawville ; 216, Carlyle-Centralia

In its geographic and physiographic relations the district
forms a part of the Till Plains section of the Central Lowland
province, a belt of comparatively low land that occupies the
central part of the continent. (See fig. 2.)

CENTRAL LOWLAND PROVINCE
SURFACE FEATURES

The Central Lowland province, which is made up chiefly of
glaciated plains, is bordered on the east by the Appalachian
Highlands, on the south and southeast by the Interior Low
Plateaus and the Ozark Plateaus of the Interior Highlands,
and on the west and southwest by the Great Plains province.
(See fig. 2.) It extends northward into Canada on the west
side of the Laurentian Upland.

- The province is not separated very sharply in physiographic
character from the adjoining physiographic units, for it differs
from most of them chiefly in the average altitude of its surface,
‘although its extremes of altitude show a considerable range.
The surface of Mississippi River in the southern part of the
province is only about 300 feet above sea level, whereas the
surface of the western part of the province rises to an altitude
of 1,500 feet. The region is, however, well contrasted with
the surrounding provinces in that it consists of a more or less
dissected plain having an average altitude that is distinctly
lower, ranging mostly from 500 to 1,200 feet above sea level.

The province is glaciated except the Driftless Area, in
Wisconsin, Illinois, and Iowa, and the Osage Plain region,
which includes parts of Texas, Oklahoma, Kansas, and Mis-
sourl. It embraces the greater part of the area for which
Shaw formerly used the term Glaciated Plains province.2 The
northern part of the glaciated area has been little dissected,
and ‘the relief there is generally not more than 100 feet, but
around the margin of the province and along the larger
streams the relief is 400 to 600 feet, or even greater.

!The Gillespie-Mount Olive distriect was surveyed under an agreement
of cooperation between the United States Geological Survey and the
State Geological Survey of 1llinois.

2Shaw, E. W., U. 8. Geol. Survey Geol. Atlas, folios 185, p. 1, 1912; and
216, p. 1, 1915. ' ' '

QUADRANGLES

By Wallace lL.ee

The valleys of the Mississippi and the Missouri are the
major drainage channels of the province. They are flat-
bottomed and generally 3 to 6 miles wide and 200 to 400
feet deep, and through them most of the drainage of the part
of the province that lies within the United States finds its way
to the Gulf of Mexico. The drainage of the northeastern
part of the province reaches the Atlantic by way of the St.
Lawrence. o '

In preglacial time the parts of the province since glaciated
did not differ greatly in topographic form from the other
parts, but the ice that moved down from the north filled many
depressions with drift and rounded the irregularities of the
surface. The till plain of northern Missouri, southern Iowa,
and adjacent parts of Kansas and Nebraska was not covered by
the later ice sheets and has consequently undergone much more
dissection than those parts of the glaciated region that are
covered by drift of later age. ' :
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F1aUuRE 2.—Geologie sketch map of Illinois and surrounding region

Shows also physiographic provinces of the region. The indefinite boundary between the Ozark
and Appalachian provinces coincides approximately with the southeast boundary of 11linois.
From geologic map of North America, U. 8. Geol. Survey Prof. Paper 71, 1911

The Till Plains section, in which the Gillespie-Mount Olive
district lies, includes most of Illinois and large parts of Indiana
and Ohio. The southern part of the section is notably dis-
sected, but the northern part still presents to a large degree the
surface configuration left after the ice had melted.

GEOLOGIC HISTORY

The events of its early geologic history have had little
influence on the physiography of the Central Lowland

~ province, except that the little-disturbed attitude of the beds

has permitted geologic agencies to work unimpeded by struc-
ture. The Proterozoic era was dominated by metamorphism
and igneous intrusion. Although little evidence is available
for the elucidation of its history, it was certainly very long,
perhaps longer than all subsequent time. Sediments then accu-
mulated in great thickness and were consolidated into rock beds,
folded, intruded by molten rock inagmas, and ultimately eroded,
so that the surface at the beginning of Paleozoic time was rough,
though its details are little known, for, except locally, it lies
deeply buried under later sedimentary rocks.

The Paleozoic era was predominantly one of sedimentation
in this province, which, however, frequently rose above sea

level in whole or in part.. All the systems of the Paleozoic
are represented, though by unequal thicknesses of sediments.

The total amounted to 5,000 feet or more, but in some local-

ities erosion removed a part during the era as well as since its
end. The province was uplifted at the end of Paleozoic time,
and the uplift was accompanied by gentle warping of the beds.
More extensive deformation took place in the region east of this
province, where the Appalachian Mountains were uplifted, and
southwest of it, where-the Ouachita Mountains were formed. -
During the Mesozoic era erosion and degradation of the.

“land area were the dominant processes in this province. Most

of the province stood continuously above sea level, although
near the end of the era a considerable area in Minnesota, Iowa,
North Dakota, South Dakota, and Nebraska was submerged
and sediments were accumulated. The land was elevated
several times in the Mesozoic era, and after each elevation
erosion reduced it, in whole or in part, nearly to sea level
or to the condition of a peneplain. These processes continued
through the Cenozoic era. The remnants of at least two of
these peneplains are yet distinguishable in the unglaciated
parts of this and adjoining provinces. The older peneplain,
as preserved in the Driftless Area of southwestern Wisconsin
and neighboring parts of Minnesota, Iowa, and Illinois, stands
about 1,400 feet above sea level near Tomah, Wis., but
descends to about 1,100 feet near Savanna, I1l. Hills in
southern and northern Illinois that stand about 1,000 feet
above sea level may perhaps be remnants of the same pene-
plain. Larger areas of this peneplain are preserved mnear the
margin of the province. This peneplain differs in altitude
because it has been unequally modified by later movements.
This modification is very marked in the Osage Plain region
and in the Ozark Highlands.

The second and lower peneplain is 900 to 1,000 feet above
sea level in the southern part of the Driftless Area of Wiscon-
sin. In Illinois it is largely concealed by the drift but prob-
ably stands at an altitude of about 500 to 600 feet in the
southern part of the State. It may be slightly above 600
feet in the Gillespie-Mount Olive district. Before the region
had been completely reduced to this plain it was reelevated,
and a third period of erosion was in progress when glaciation
set in. The ice that moved down over the area from the
north (fig. 13) filled the valleys with drift, though it did not
greatly increase the average altitude of the region. In the -
drift-covered areas the amount of dissection of any portion is
very largely dependent on the time that has elapsed since its
latest glaciation. Thus the Driftless Area has been more fully
eroded than the Dissected Till Plain, which was covered by
the early ice sheets. This plain is in turn more dissected than
the Till Plains, which were covered by the Illinoian and early
Wisconsin ice sheets, and much of the northern part of the
Central Lowland province, which received a still later deposit
of drift, is scarcely dissected at all.

STRUCTURE

The structure of most of the consolidated rocks that underlie
the Central Lowland and adjoining provinces is comparatively -
simple. The beds in most of these provinces lie nearly flat,
their regularity being broken by small faults and low, broad,
more or less irregular folds. The principal exceptions are the
complexly folded and faulted beds of the Proterozoic era that
crop out in the Laurentian Upland in Wisconsin, Minnesota,
and northern Michigan, the folded beds in the Appalachian
Highlands, and the closely folded beds in the Ouachita

. province of the Interior Highlands. The principal structural

features that affect the Paleozoic rocks of the Central Lowland
province in the United States are the following: .

1. The Cincinnati anticline, a low, broad arch in western
Obhio, eastern Indiana, and northern Kentucky, ‘

2. A broad arch in Wisconsin and Minnesota, bringing the
Proterozoic and lower Paleozoic rocks to the surface.

3. A shallow basin that is practically coterminous with the
Lower Peninsula of Michigan.

4. Another basin that occupies most of Illinois and south-
western Indiana.

5. A still broader basin that extends westward from the
Mississippi across Jowa and Missouri and thence southwestward.

- These are the most conspicuous structural features, but there

are other, less striking deformations of the strata that separate
the basins or lie within them.



A broad ill-defined anticline that strikes southwestward into
the Ozark region separates the eastern Illinois coal basin from
the Western Interior coal basin. An elevated zone also sepa-
rates the Michigan basin from that of Illinois.

In general the strata rise gently from the basins toward the
more prominent adjacent structural arches, but there are several
exceptions. One of the best known of these exceptions is the
La Salle anticline, which lies within the Illinois trough and
divides it into two unequal parts by a gentle northwestward-
trending fold parallel to the axis of the basin.

The formation of the domes and basins and other structural
features seems to have begun early in the Paleozoic era, if not
before, but the greatest movement seems to have occurred near
the end of the Carboniferous period, though some of the move-
ments no doubt took place still later, and there is some reason
to believe that slight warping has taken place since the retreat
of the ice.

The general surface features of the province are due partly
to the fact that the strata which underlie it lie nearly flat and
are little disturbed and partly to the fact that the province hus
not recently suffered great elevation. The details are due
partly to glaciation and partly to erosion.

GEOGRAPHY
SURFACE FEATURES

The surface of the Gillespie-Mount Olive district is a
moderately dissected plain that has an approximate average
altitude of 650 feet above sea level, or 250 feet above the flood
plain of the neighboring part of Mississippi River. Above
this surface in the northeast corner of the Mount Olive quad-
rangle and near Sorento in the southeast part rise groups
of hills. The valleys of the streams have rather steep sides,
and the larger creeks have cut to a depth of 80 to 100 feet
below the plain. The lowest point is slightly under 500 feet
above sea level, where Shoal Creek passes out of the Mount
Olive quadrangle in its southeast corner. Macoupin Creek,
in the northwestern part of the Gillespie quadrangle, is only a
few feet higher.

The topographic forms include an upland plain, morainic
or drift hills, valleys, and flood plains.

Upland plain.—The undissected part of the plain constitutes
slightly less than half the area of the district. It forms the
forked divide between the headwaters of Cahokia Creek and
the basins of Macoupin and Shoal creeks, occupying broad
areas that stretch northeastward diagonally across the central
part of the Gillespie quadrangle and southward along the
western. margin of the Mount Olive quadrangle. :

On the west side of the Gillespie quadrangle the upland has
an altitude of about 620 feet above sea level, and it rises toward
the southeast at an average rate of less than 4] feet to the
mile, reaching its greatest altitude of 700 feet on the divide
between Litchfield and Mount Olive. Southeastward from
~ this divide the upland slopes at an average rate of about 71
~feet to the mile, and in the southeastern part of the Mount
Olive quadrangle it has an altitude of less than 600 feet.

The margin of the upland tract is trenched by minor
branching valleys of streams which are cutting back into the
flat divide and slowly reducing its area. Some of the larger
ravines have been cut back several miles into the upland,
leaving long level strips in the interstream spaces. The nearly
flat divide is slightly diversified by low rounded swells and by
shallow depressions which, until they were drained in recent
years, were occupied by swampy tracts and ponds. ‘

Morainic or drift hlls—In the eastern part of the Mount
Olive quadrangle there is a conspicuous belt or chain of hills,
one of which near Butler rises 120 feet above the upland plain
and stands at an altitude of over 760 feet above sea level.
Other hills northwest of Sorento are 60 to 80 feet high. Near
the larger hills there are numerous small mounds 10 to 40 feet
in height and of irregular shape and distribution.

In sec. 15, T. 9 N,, R. 7 W, in the Gillespie quadrangle, a

notable isolated mound, known as Brushy Mound, rises 50

feet above the upland plain. The village of Bunker Hill is
built on a much lower mound, and there is another 2 miles
northwest of Bunker Hill. In addition to these mounds the
flat upland is dotted with small knolls, most of them not more
than 20 feet high, which, although little more than swells in
' the prevailing flat surface, tend to relieve its monotony. The
chain of ridges and knolls in the eastern half of the Mount
Olive quadrangle is a part of a series of chains of mounds that
extends from a point near the south edge of the Wisconsin
drift near Pana southwestward through the basin of Kaskaskia
River nearly to the Mississippi, as described by Leverett.3
Valleys.—As the Gillespie-Mount Olive district lies near the
headwaters of three streams none of the valleys are large, and
only part of the area is intricately dissected. Where the val-
leys are cut wholly in drift the streams have fairly wide flood
plains, but where they are cut into the underlying hard rock
the valleys are narrow. Many of the areas where hard rock is

-"Levereft-, Frank, The Illinois glacial lobe: U. 8. Geol. Survey Mon. 38,
pp. 71-74, 1899,

2

exposed may thus be noted from an inspection of the topo-

graphic map. Asa rule the valley slopes, even in the drift,
are comparatively steep, and the contrast between the topog-
raphy of the upland plains and that of the valleys is sharp.

At a number of places remnants of river terraces have been
preserved where they are underlain by consolidated rocks,
such as sandstone or limestone. These remnants do not appear

to have any definite systematic relation to one another. An

example of an abandoned valley is that occupied by Beaver-
dam Lake, 1 mile west of Macoupin, in the northwestern part
of the Gillespie quadrangle. This valley has been abandoned
as the result of stream piracy by a tributary of Macoupin
Creek. Hurricane Creek originally found its way into Macou-
pin Creek through the valley now occupied by Beaverdam
Lake, but after it had cut its channel to the resistant sand-
stones that underlie the drift in this locality its deepening was
so retarded that a smaller tributary at the site of its present
outlet, which was cutting the softer till and which was assisted,
no doubt, by a meander of Macoupin Creek itself, effected an

opening at this point and permitted the drainage to escape by

a shorter channel. A similar capture is threatened in the
SW. L gec. 35, T. 9 N., R. 8 W., where the divide between
May Branch and Dry Fork is being approached by a meander
of Dry Fork. The abandoned part of the valley of Hurricane
Creek crosses a preglacial ridge of hard rock, from the crest of
which the drainage of this part of the valley now runs in
opposite directions in the old channel. The lake itself is
artificial, dams having been constructed at each end so that the
lake occupies the gap between the new drainage lines.

Flood plains.—The lower part of the flood plain of Shoal
Creek is in some places nsearly a mile wide, but the flood
plains of West and Middle forks of Shoal Creek and Macoupin
Creek are mostly less than a mile wide. The broader parts of
the valleys were probably widened by meandering and lateral
cutting above points where the down cutting of the streams
was retarded by the buried ridges of hard rock. The smaller
valleys have flood plains only a few hundred feet wide. Those
less than 500 feet wide are not indicated on the geologic map.
Valley bottoms more than 300 or 400 feet wide, and some
even narrower, are largely under cultivation.

DRAINAGE
The Gillespie-Mount Olive district is well drained, as the

surface of the upland plain slopes gently toward the main

drainage lines and the ponds and swamps that originally
occupied depressions in the upland have been artificially
drained. The fine mud accumulated by washing into these
basins dries much more slowly than the adjoining surface, and,
in spite of the artificial drainage, roads that cross the basins
are muddy long after other localities are dry.

The run-off finds its way chiefly into three creeks. Macou-
pin Creek with its tributaries receives the drainage of the north-
western part of the area and flows in a general westerly course
to Illinois River. Shoal Creek with its tributaries receives the
drainage of the greater part of the Mount Olive quadrangle and
flows southward to Kaskaskia River. The drainage north of
Litchfield finds its way by a northerly course to a tributary of
Shoal Creek. The run-off from most of the southwest quarter
of the area flows directly to the Mississippi through Cahokia
Creek and its tributaries and Wood River, which rises in the
southwestern part of the Gillespie quadrangle and drains a
small area west of Bunker Hill. Shoal Creek, which leaves
the area at its lowest altitude about 495 feet above sea level,
reaches 'the Mississippi by the longest channel. It has an
average fall of about 4 feet to the mile and flows in a narrow
channel cut nearly 20 feet below its flood plain. -

Macoupin Creek at the boundary of the Gillespie quadrangle
has an altitude of 505 feet and within the quadrangle has a
grade comparable to that of Shoal Creek. The grade is mate-
rially reduced, however, near the margin of the quadrangle,
where ‘the stream has encountered a rock ridge that has
retarded the cutting of its valley at this point, above which
the flood plain has attained a width which it would not other-
wise have had. This interruption has caused some of the
tributaries that enter Macoupin Creek above the rock barrier
to build alluvial fans, as their own unimpeded erosion permits
them to bring down to the main stream greater quantities of

~ alluvium than Macoupin Creek with its checked velocity can

transport. This part of Macoupin Creek has cut about 50 feet
into hard rock, chiefly sandstone, so that the building of allu-
vial fans has been going on for a considerable time. 'Some of
the mounds at the margins of the flood plains near the mouths
of the valleys are remnants of alluvial fans which were formed
earlier in the period of the cutting of hard rock and which
were built perhaps on till. Since their formation they have
been dissected by the streams that deposited them and also by
meanderings of Macoupin Creek.

SETTLEMENTS, INDUSTRIES, AND ACCESSIBILITY

The Gillespie-Mount Olive district is well settled but not
thickly populated. The four principal towns are Litchfield,
Mount Olive, Staunton, and Gillespie. Litchfield, which is at

the junction of three railroads, had a population in 1920 of
6,215. It is dependent chiefly on the adjoining agricultural
district, though it has some manufactures. Gillespie (popula-
tion 4,063) and Staunton (population 6,027) are chiefly coal-
mining towns, though the adjoining farming community con-
tributes to their support. Mount Olive (population 3,503) is
to a considerable extent an agricultural community, but coal
mining contributes to its maintenance.

The Mount Olive quadrangle contains from north to south,
the villages of Butler, Hornsby, Walshville, Panama (a coal-
mining town), and Sorento. The Gillespie quadrangle con-
tains the villages of Plainview, Dorchester, Bunker Hill,
Benld, and Sawyerville, the last two coal-mining towns. The
principal mines, which are opened in the southeast corner of
the Gillespie quadrangle, are surrounded by small mining
communities. '

The district is crossed by eight railroads and one electric
traction line. The Chicago & Alton, the Cleveland, Cincin-
nati, Chicago & St. Louis (the main line and the Alton
branch), the Wabash, and the Toledo, St. Louis & Western
railroads cross the district from northeast to southwest from
5 to 8 miles apart. The Chicago, Burlington & Quincy, the

_ Illinois Central, and the Chicago & Northwestern railroads

cross the district from north to south. In addition, the Litch-
field & Madison Railway joins Litchfield and Staunton paral-
lel to the Wabash line. The Illinois Traction line, which
enters the area at Staunton, has two branches—one running
northward through Gillespie to Springfield, the other connect-
ing Staunton with Litchfield and Hillsboro.

Except in the broken country the roads follow section lines.

CLIMATE AND VEGETATION

The average annual rainfall is between 85 and 40 inches,
and slightly more than half the amount falls during the spring
and summer, though droughts sometimes occur in August.

The plains area was originally to a large extent grass-
covered prairie but is now almost entirely under cultivation.
The steeper slopes, the sides of ravines, and the morainal areas
were originally forested with deciduous trees, but a part has
been cleared and is in use as pasture land. Some of the
cleared land is being reforested. The bottoms, which were
formerly wooded, are now almost entirely under cultivation,
and the swampy areas on the divide and in the flood plains are

rapidly being drained and converted into farms.

GENERAL GEOLOGY
STRATIGRAPHY
GENERAL CHARACTER OF THE ROCKS

The rocks of the Gillespie-Mount Olive district are of sedi-
mentary origin and consist of nearly horizontal beds of shale,
sandstone, limestone, and coal, overlain by unconsolidated
surficial deposits which almost entirely conceal them. The
rocks below the Carboniferous formations are known only
from drill holes and from outcrops in other areas, where
they form a thick series that overlies granite and metamor-
phic rocks, but their thickness and lithologic character differ
considerably in different localities, as is indicated by drilling
operations.

The columnar section given in Figure 3 shows the character
of the rocks beneath the surface in this district, so far as
known.

PRE~CARBONIFEROUS ROCKS

" The deepest well in the Gillespie-Mount Olive district was

drilled on the Mark Flitz farm by the Producers Oil Co. in
1909. It is on the flood plain of Long Branch, at an alti-
tude of 567 feet and is 2,770 feet deep. The log of this well
(p. 3) was interpreted by T. E. Savage and R. 8. Blatchley,*
but certain changes in the terminology and in the formational
divisions, justified by the study of new logs, have been made.
The log is known to be lacking in detail. The well penetrated
85 feet below the St. Peter sandstone into the series of Cam-
brian and Ordovician rocks, which in Missouri is more than
2,000 feet thick and which overlies the pre-Cambrian complex
of granite and metamorphic rock.? ‘
Another well, drilled in 1909 by T. A. Rinaker on the
Freeman Hall farm to a depth of 2,100 feet, passed through
the Mississippian series, but the log (p. 3) does not agree

with that of the Flitz well.

In the Hall well the Meramec and Osage groups, the Silu-

~ rian beds, and the Maquoketa shale are all notably thicker than

they are in the Mark Flitz well, whereas the Kinderhook and
Devonian (?) shales are thinner. Except the Quaternary
deposits, all the recognizable divisions are approximately of
the same thickness as those in a well in the city of Jackson-
ville, Morgan County, 25 miles to the northwest.

4 Blatehley, R. 8., Oil and gas in Bond, Macoupin, and Montgomery
counties, Ill.: Illinois Geol. Survey Bull. 28, pp. 20-21, 1914,

5 Correlation by L. A. Mylius in 1928, which places the lower part of the
section in the Devonian and Silurian, throws doubt on the interpretation
used in this folio.



TLog of well on Mark Flitz farm, in sec. 24, T.8 N., R. 5 W.

[Altitude of curb, 567 feet]

Thickness Depth

Feel Feet
Quaternary system:

Alluvium and till____ ... 60 60

Carboniferous system: )
Pennsylvanian series:

MecLeansboro formation:

Limestone, Shoal Creek _____________.__ ... 20 80
Shale - s 250 330
LAMeStone - - - oo e 15 345
Shale . e 40 385

Carbondale formation:
Place of Herrin coal.

Shale o e 145 530
Limestone __ . . 6 536
Shale _ e 54 590

e 597

Coal (Murphysboro?) . oo
Pottsville formation:
Shale (probably contains much sandstone) - 128 75
Sandstone - - e 15 740
Mississippian series:
Meramec and Osage groups:

TAmestone - o oo icoeeeons S 286 1,025
Sandstone — - - - e 13| 1,040
Limestone ____ .. 125 1,165
Sandstone () - oo 105 1,270

Kinderhook group and possible representative
of Devonian system:

Shale - 348 1,618
Silurian system: .
Limestone - - e e 24 1, 642
Ordovician system:
Maquoketa shale:
Shale - o e e 73 1,715
Limestone _ .o e e 12 1,727
SBale o e 35 L 762
Kimmswick and Plattin limestones:
Limestone oo it e 48 1,810
Sandstone U 85 1, 845
Limestone ________ S RS S 416 2, 260
Shale - e 195 2,455
LAINEStOD® o o e e e e . 115 2,670
St. Peter sandstone:
Qandstone _ - - e 115 2,685
Shakopee dolomite:
Limestone _____ . ... e i 85 2,770

aThe reported thickness of this coal is questionable.

Log of well on Freeman Hall farm, in sec. 5, T. 9 N, R.7 W.

[Altitude of curb, 619 feet]

Thickness Depth

Feet Feet
Quaternary system: .

L 1 SO 40 40
Carboniferous series:
Pennsylvanian series:
MeLeansboro formation . .. ..o 210 250
Carbondale and Pottsville formations __________ 320 570
Mississippian series:
Meramec and Osage groups:

Limestone, sharp, sandy(?), hard__.._. .. 156 726
Sandstone ____ .o 5 781
Limestone, bhard ____ . ___________________ 7 755
Sandstone ... e 20 775
Limestone, “broken” ________ . ___ 25 800
Limestone, broken, brown mad ____.________ 13 813
Sandstone and limestone, broken __________ 20 833
Limestone and sandstone__________________. 5 838
Limestone, broken ________________________. 32 870
Limestone, brown _.________ e 15 . 88
Limestone, black, with pyrite._____..______ 10 895
Sandstone _________ . 25 920
Shale___.____ [ 48 968
Limestone, “sandy’’(?) oo cioao - 47 1,215
Limestone, red brown____________..________ 10 1, 225
Limestone, gray ... ____ ... 25 1, 250

Kinderhook group and possible representative
of Devonian system:

Shale, Yight__ .. 50 1, 800
Lime, brown oo ) 1,308
Shale, black, gritty ... . .. 87 1,895
Silurian system:
Limestone ____ - 160 1, 555
Sandstone (?) - .o o e e 45 1, 600
Ordovician system:
Maquoketa shale:
Shale, white..._ .. ... 1857 1,735
Kimmswick and Plattin limestones:
Limestone . ___ .l 1797 1,914
Limestone, gray, fine grained -_______._________ 111 2,025
Limestone, yellowish brown. suberystalline . .__ 1 2,026
Limestone, gray, fine grained e R 74 2,100

CARBONIFEROUS SYSTEM

MISSISSIPPIAN SERIES

The Mark Flitz and Hall wells are the only ones in the
district that pass through the Mississippian series. The thick
sandstone reported just above the Kinderhook in the Flitz well
is not known at any other locality, and this part of the log is
believed to be in error. A well drilled by T. A. Rinaker on

Gillespie-Mount Olive
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the Smith farm, in sec. 15, T. 7 N., R. 5 W., at an altitude
of 621 feet, passed into Mississippian rocks at a depth of 695
feet and penetrated 680 feet of this series.

Log of well on Smith farm, in sec. 15, T. 7 N., R. 5§ W.

[Altitude of curb, 621 feet)

Thickness Depth
. Feet Feet
Unrecorded __..__._.__ e e 136 136
Pennsylvanian series: '
Shales, sandstones, coal, and limestone._____.______ 559 695
Mississippian series:
Chester group:
“Rock,” red ____... e 25 720
Sand, gray - 85 766
Sandstone ... ... 10 765
Sand, gray - e 5 0
Shale, sandy. . . . 5| 75
Meramec and Osage groups:
Limestone, gray . - 65 840
Hole filled with water _____ .. _______ . _______.___ 10 850
Limestone ... oo 45 895
Limestone, sandy - 5 900
Sandstone_______-_______; _______________________ 25 925
Limestone, gray .. 50 975
Limestone, brown __________________________.___ 25 "1, 000
Limestone ______ e 455 1, 455

The “hole” reported in the log was doubtless formed by
solution of the limestone during a pre-Pennsylvanian emer-
gence. If this solution occurred during post-Chester time, as
seems probable, it implies an elevation above sea level or a

® depression of the ground-water level of at least 155 feet. If

the solution cavity was formed prior to the deposition of the
Chester. it still indicates a height of the surface of 75 feet above
the ground-water level. Indications of solution on the pre-
Pennsylvanian surface are common in Missouri, where Penn-
sylvanian sediments are found in some places in sink-hole
openings more than 170 feet deep.
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alf Devonian is represented it is probably a small part of the overlying shale.
b See footnote 5, p. 2. . .

FI6URE 3.—Generalized columnar section of rocks underlying the Gillespie
and Mount Olive quadrangles
Scale 1 inch—=400 feet

The Chester group is not represented in any of the wells,

that penetrate the top of the Mississippian to the north and

west of the Flitz well. A few miles to the south and south-
east, however, two wells that were drilled by the Patterson &
Hedrick Co., as well as the Smith well, contain beds that are
believed to represent the Chester group. The Mississippian
beds shown in these logs are given in detail, but the Pennsyl-
vanian beds are given only in outline.

Log of well on John Hamby farm, in sec. 20, T. 7 N., R. 4 W.

[Altitude of curb, 516 feet]

Thickness Depth
Feet Feet
Surface deposits - __ 13 18
Pennsylvanian series:
MeLeansboro formation _________ _________________. 307 320
Carbondale and Pottsville formations___.___________ 390 710
Mississippian series:
Chester group:
Brownmud ... 8 718
Redrock ._____ . e 18 736
Sandandshale _______ . ___________________ 29 765
Meramec group:
8t. Louis limnestone. ______.______.______.___.._. 189 904

Log of well drilled in 1914 on I. N. Jordan farm, in sec. 24, T. 7 IN.,
R.5W.

[Altitude of curb, 550 feet]

Thickness Depth
Feet Feel
Surface deposits . _____ .. 20 20
Pennsylvanian series: .
MeLeansboro formation . __I___ 292 312
Carbondale and Pottsville formations______________ 373 685
Mississippian series:
Chester group: )
Red roek __ oL 5 690
Shale . 5 695
SanASEONE - - - - e 5 700
Red roek __ . o 10 710
Shale T Y
Sandstone . e 33 | 750
Meramec group: :
St. Louis limestone.

PENNSYLVANIAN SERIES

The sediments deposited in this district prior to the Penn-
sylvanian epoch were to a large extent of marine origin.
During the Pennsylvanian epoch, however, conditions were
reversed, and though marine deposits were formed at times, the
sedimentation was largely fluviatile and estuarine.  The Penn-
sylvanian series in this region is divided into three formations—
the Pottsville, Carbondale, and McLeansboro—which corre-
spond in age but not in their exact limits to the Pottsville, Alle-
gheny, and Conemaugh formations of the Appalachian region.

POTTSVILLE FORMATION

The Pottsville formation comprises the beds from the base
of the Pennsylvanian series to the base of the Murphysboro
coal. The beds, which are known in the Gillespie-Mount
Olive district only by borings, consist chiefly of alternating
sand and sandy shale, apparently of little areal extent. The
beds of sand seem to be either small distinct lens-shaped bodies
or were laid down in localities where less clay was deposited
than elsewhere. Certain beds, however, have local continuity,
and certain parts of the formation are more sandy than others.

Only one coal bed is known to occur in the Pottsville of this
area, but this bed is most frequently reported as black shale.
Most of the holes drilled to the depth of this coal are oil wells,
and as other coals known to be present in these localities have
been carelessly recorded as black shale or omitted entirely the
absence of this coal in all these holes is not conclusively
demonstrated. This coal was formerly mined at Litchfield at
a depth of about 700 feet. The coal lies 27 feet- below the top
of the formation and has a maximum thickness of 7 feet; ‘he
upper 9 inches is reported as “slaty.”

On the Smith farm, in sec. 15, T. 7 N., R. 5§ W., 30 feet of
black shale, probably the equivalent of this coal, is reported 35
feet below the top of the formation. In the Carlinville and
Litchfield oil fields, however, this coal or black shale was
locally eroded, and its horizon is in some places marked by
sandstone lentils. : ;

By reason of the irregular surface on which it was deposited,
the Pottsville formation differs in thickness from place to place.
Near Hillsboro it is 125 feet thick, near Litchfield 150 feet,
and south of Carlinville 100 feet. In a drilled well 8 miles
north of Plainview only 75 feet of Pottsville beds appear to be
present, and therefore in this locality a low hill probably
marked the pre-Pennsylvanian surface.

CARBONDALE FORMATION

General features—The base of the Carbondale formation is
the base of the Murphysboro coal, and its top is the top
of the Herrin or No. 6 coal. The identity of the Murphys-
boro coal in the Gillespie-Mount Olive district has been
determined by stratigraphic evidence supported by faunal
observations. White® found that the fossil plants of the deep

coal bed in the Litchfield mine, mentioned above, place

this bed only a short distance below the top of the Pottsville
formation. A comparison of logs of wells in Jackson County,
to the south, and in La Salle County, to the north, where the
Murphysboro coal has been definitely identified, with the logs
of wells in this district and at intervening places indicates that

¢ White, David, Paleobotanical work in Illinois in 1908: Illinojs Geol.
Survey Bull. 14, p. 294, 1909.



the next coal above the coal in the Pottsville is the Murphys-
boro coal..

The Carbondale consists chiefly of shale, sandy shale, sand-
stone, a few thin lenticular beds of limestone, and five distinet
coal beds with other coal sheets locally interpolated. Like the
Pottsville, it is known in this area entirely by records of bor-
ings. The formation is much more uniform in character and
in thickness than ‘the Pottsville, owing in part to the nearly
flat surface on which it was deposited and in part to the more
stable condition of the surface during its deposition. The
formation contains practically all the workable coal beds of
Illinois, and most of the coals were deposited under conditions
so uniform that they extend in continuous beds throughout
the greater part of the coal fields of the State, though they
differ in thickness from place to place. In the Gillespie-
Mount Olive district the formation is from 190 to 224 feet
~ thick; the increase in thickness is shown from northwest to
southeast. The following list, compiled from the more accu-
rate logs of the Carbondale formation, illustrates this increase.

Inerease in thickness of Carbondale formation from northwest to southeast

Feet
See. 18, T. 9N, R. "W, ____ e 190
See. 29, T.9N, R. 5 W. ______ - 205
See. 8, T.8N, R. 5 W. e 197
See. 22, T.8 N, R. 6 W. _____ o 213
See. 15, T. "N, R. 5 W. e 220
Sec. 11, T. TN, R. 5 W. 224

The log of the Litchfield shaft, which is given in the next
column, presents a typical section of the Carbondale formation.
The section of the McLeansboro, however, is not typical of
that formation, and the section of the Pottsville is not complete.

Murphysboro coal—In this district, as in many other areas,
the Murphysboro coal consists of two beds separated by
shale and sandy shale of variable thickness. North of Litch-

field it has been penetrated at two places. The upper bed at
one of these places is reported to be 2 feet 7 inches thick, and
the lower, separated from it by 26 feet of shale, is 2 feet thick.
At the other place beds 9 and 10 inches thick are separated by
12 feet 4 inches of shale. In the abandoned shaft east of
Litchfield two beds, one of them 2 feet 6 inches and the other
2 feet 4 inches thick, are separated by 5 feet 6 inches of clay
and shale. In a well drilled by the community of Walshville
in see. 11, T. 7 N., R. 5 W, beds 1 foot 10 inches and 3 feet
10 inches thick, the thicker one lying below, are separated by
11 feet 6 inches of sandy shale. At intermediate localities
only one coal has been reported, but the churn-drill records
of oil wells, which have furnished the information, are not
trustworthy as to details.

~ Coals between Murphysboro and Springfield coals—About
75 feet above the base of the Carbondale formation, separated
from the Murphysboro coal by sandy shale, lies a group of coal
beds that occupies the stratigraphic position of Worthen’s No.
3 coal. Many of the logs report a thin limestone layer just
above the coal. In some logs a thin layer is also reported
just below the lower bench. In several of the logs a third coal
bed is noted, and in one log a fourth bed. This group of coal
beds and associated limestone or its representatives are reported
in logs of wells in Marshall, Livingston, Macon, Scott, Cass,
Macoupin, and Montgomery counties. The section of this
group of coals given in the log of the Litchfield shaft is
typical. The absence of the highest or lowest coal bed would
explain the apparent reversal in the order of the limestone
frequently reported at this horizon. Limestone is not asso-
ciated with these beds in the region to the southeast, though it
appears to be present to the southwest in Madison and St.
Clair counties, where, probably for the reason suggested, lime-
stone appears above the coal. In sec. 5, T. 8 N., R. 5 W., the
two highest benches are 2 feet 9 inches and 3 feet 4 inches
thick and are separated by 5 feet 9 inches of shale and lime-
stone. The lower and thicker bench, however, is reported to
contain “bands of shale.”

Another persistent coal bed is present 40 to 60 feet above
the one just described. It is 75 to 100 feet below the top of
the formation and 105 to 130 feet above the base. Its position
in the section is somewhat variable, and its thickness is also
more variable than that of the others. It has been mined in
the Litchfield shaft, where it was considered to be the Herrin
coal on account of a clay parting. The bed is 3 feet 4 inches
thick and has a 4-inch parting 8 inches above the base. In
sec. 17, T.8 N., R. 4 W., “coal and smut” 8 feet 6 inches
thick is reported at this horizon, and on the Atterbury farm,
in sec. 6, T. 7 N., R. 4 W., 6 feet 8 inches of coal overlain by
4 feet 6 inches of limestone is reported. In most of the wells
this coal ranges from a few inches to 2 or 3 feet in thickness.

Springfield coal.—The Springfield coal, formerly known as
No. 5 in Worthen’s classification, lies 30 to 55 feet below the
top of the Carbondale formation. In many localities it has a
thickness of 2 or 3 feet, but it is usually thinner and is
reported as only a few inches thick or entirely absent at some
localities in carefully recorded logs. In a diamond-drill hole
in sec. 21, T. 7 N., R. 4 W_, the coal is reported to be over 8

feet thick, but this thickness is exceptional, and the thick coal
probably does not underlie a very large area. This coal is

4

extensively mined a few miles north of the Gillespie-Mount
Olive district, at and near Springfield, and also in the south-
eastern part of the State, where it is the chief coal, but it is too
thin to be profitably exploited at the present time in the
Gillespie-Mount Olive district.

Log of well at site of Litchfield mine shaft, in sec. 29, T. 9 N., R. 5§ W.

[Altitude of curb, 670 feet]

Thickness Depth
Ft. in. Ft. in.
Surface material . __.__________________ ... 15 15
Sand_._._______ e e e 1 16
Hardpan ____ o meeee 29 45
MecLeansboro formation:
Clay, sandy, blue ... ____________ . . 18 63
Limestone . ______ ________ o ____.___ 10 63 10
Clay - 443 2 107
Sand, green ____._________ . 13 120
Gravel______________________ s 3 128
Limestone, broken ... _____________________________. 12 135
Shale, sandy_ ... . __ ... 2 187
Shale, black. . . 1 188
Shale, sandy. ... ___________ . 45 188
Limestone, divty. . ____________ ... 1 184
Shale, blaek ______ .. 7 185 7
Limestone, dirty.___________ ... 5 187
Coal, slaty. . 4 187 4
Shale, gray ___ .. 6 8 194
Limestone, with shale bands ____ . _______. . ___._____ 5 199
Shale, sandy .. 24 228
Limestone ____ . 5 228
Sandstone .. . 11 239
Shale, sandy.___...___ e e e e 28 6 207 6
Shale, sandy .o oL 2 6 290
Sandstone _ ... 28 318
Shale . 64 382
Limestone 5 387
Shale, sandy e 13 400
Limestone - - - 3 408
Shale .. e 58 & 456 b
Carbondale formation:
Coal o ]l 1 1 457 6
Shale __ ?Herrin coal_ ___ ﬁ 1 1 458
Coal. J 1 460
Fireclay 1 461
Shale, blue .. .. 2 463
Conglomerate ... 3 466
Shale, hard gray._ . an 16 482
Shale, black - .. 1 6 483 6
Coal, Springfield. coal ______________________________ 1 1 484
Fire elay i 2 5 487
Sandstone .. 46 2 533
Coal - 2 4 535 6
Shale e 4 535 10
Coal . e 8 536 6
Shale .. ____ e 2 6 539
Sandstone, shaly partings_...______________________ 17 556
Shale, dark sandy . __________________________ 34 590
Shale, black __________ . . 11 591 11
Coal - e 1 10 598 9
Shale .. . 2 3 596
Limestone ______ . .. 3 599
Shale, soft. - _ 1 2 600 2
Qoal, Slaby e 10 601
T Coal . 2 v 603 7
Shale . 1 5 605
Limestone . .__ .. . .l __________ 1 606
Shale, dark .. 2 6 608 6
Coal . 9 609
Shale, soft_ . 4 3 613 6
Fire clay - 9 6 623
Shale, sandy - 16 639
Sandstone ____ . 5 644
Shale, black. ___ . 4 2 648 2
Coal . 1| Ir 9| 648 11
Shale ..o [} Murphysboro coal _____ ] {I 12 4 661 38
Coal —_____ .. J L 10 662 1
Pottsville formation:
Shale, sandy . - . 14 11 677
Sandstone, shaly .__________________________________ 10 687
Shale, sandy, dark __________________ e 14 701
Limestone, broken _____________________________.___ 2 703
€081 - oo 4 10| 70T 10
Fire clay, hard - .. . 6 2 714
Shale, dark ... U 3 v
Sandstone, shale parting _ ... ______________________ 14 781
Limestone, shale parting____________________ ______ 3 734
Shale, dark sandy bands __________________________- 9 748
Sandstone, hard__________ e 2 745
Shale, sandy _ . .. ______ 22 767
Sandstone ____ . . 26 793
Shale, blue .. ______ . 10 803
Sandstone _ ... 8 811

Herrin coal—The Herrin coal, also known in this part of
the State as the No. 6 coal, according to Worthen’s enumera-
tion, is the thickest and most valuable coal in the area and is
the only one now mined. It lies nearer the surface than the
other coals and may be mined under more favorable conditions.
A thin band of clay, which lies from 8 to 20 inches above its
base, is present in this coal everywhere throughout the south-
ern part of Illinois, and on this account it is sometimes referred
to as the “blue band” coal. The coal bed has a rather even

thickness of 6 to 8 feet over the western two-thirds of this
district, though in the southwest corner there are many rolls,
and its thickness may decrease from 7 to 4 feet within the
length of & mine room.

In most places this coal is overlain by hard, tough black
shale a few inches to 8 feet thick, though in some places it is
much thicker. Above the black shale in most places in this
area lies a thick limestone, which is generally interstratified
with shale. In a strip 5 or 6 miles wide, extending 2 or 3
miles on both sides of a line passing through Litchfield and
Walshville, the No. 6 coal is entirely: absent or is too thin to
work. Farther east, particularly near Hillsboro, the coal,
though generally present, is entirely absent from distinctly
channel-shaped areas, being cut off sharply along a curved
line in the mine workings by a steeply sloping surface which
has been attributed to faulting. Drilling in one place, how-
ever, demonstrated very clearly that the coal there is not
displaced but is entirely absent in an area about three-fourths
of a mile wide, beyond which the coal is again present in
undisturbed continuity at the same horizon.

The roof limestone is absent in Honey Point Township and
the northern and eastern parts of Cahokia Township and is
irregular in thickness in areas bordering the zone in which the
coal itself is thin or absent. Limestone is generally though
not everywhere absent from the horizon in this border zone.

The absence of the limestone and the thinning of the coal
are probably due to the same cause. A short time after the
deposition of the coal and limestone the land was slightly
elevated and subjected to erosion, and broad, shallow basins
were ultimately cut in the new land surface. In localities
farthest from the streams only the limestone was eroded.
Close to the streams the coal and limestone were both affected,
and in some localities, particularly near the channels, the coal
and some of the underlying shale were cut away. The flat
valleys afterward became filled with sand and silt, in some
places containing streaks of coaly material, and here and there
limy beds were laid down. Continued accessions to the beds
at and above the original position of the limestone succeeded
in apparent local conformity.

The fire clay below the coal is rarely seen in the mines. It
is variously reported in the drill logs. In most places it is
only 1 to 3 feet thick, but in some places it is reported to be
6 to 15 feet thick.

Clastic beds.—The sandstones of the Carbondale formation,
like those of the Pottsville, are irregular and discontinuous.
The Vergennes sandstone, which is a conspicuous member
toward the base of the formation to the southeast, in the
Murphysboro-Herrin district, is not represented in the Gilles-
pie-Mount Olive district. Between the base of the formation
and the group of coals at the horizon of Worthen No. 3 coal
the beds in most places do not contain sandstone, though in
one or two logs sandstone beds 5 to 8 feet thick are reported
and locally sandy shale is present.

The beds that lie between the coal group just mentioned and
the Springfield coal show the greatest diversity and irregularity
of sedimentation. In the northwestern part of the Gillespie
quadrangle the strata of this part of the section are predomi-
nantly shaly, whereas in the vicinity of Litchfield sandstone
beds predominate, but it is impossible to correlate the sand-
stones from one drill hole to another.,

Between the Springfield coal and the Herrin coal the beds
are thin and are composed of different materials. In many of
the logs limestone is reported a short distance below the
Herrin coal. In some places several thin beds of limestone are
associated with limy shale, and in other places no limestone at
all is reported. Sandstone is rare in this interval.

McLEANSBORO FORMATION -

The McLeansboro formation in Illinois, like the Conemaugh
formation of the Appalachian region, to which it corresponds
in age, is practically barren of workable coal beds and consists
very largely of shale and sandy shale. It contains also some
beds of sandstone, thin coals, and several beds of limestone.

The McLeansboro formation includes in this region all the
Pennsylvanian strata above the Herrin coal. Tt is named
from the town of McLeansboro, the county seat of Hamilton
County, Ill., near which it has a thickness, as shown in bor-
ings, of nearly 1,000 feet. Its greatest known thickness in the
Gillespie-Mount Olive district is in the Litchfield mine shaft,
where 411 feet of beds were passed through before the Herrin
coal was reached. The formation underlies the surficial mate-
rials of the district and crops out where these have been
removed by erosion. Because of erosion and the general east-
ward dip of the beds, the formation in this district becomes
thinner westward, and less than 200 feet of combined
McLeansboro and surficial deposits overlies the Herrin coal on
the western margin of the Gillespie quadrangle.

Limestone members.—The most conspicuous members of the
MeclLeansboro formation are the limestones. The most persist-
ent of these beds is the one which lies above the Herrin coal
and is almost coextensive with that coal. In most places it is
20 to 30 feet thick and is separated from the coal by a few



inches to 8 feet of black “slate” (shale). In many places,
however, the deposition of limestone at this horizon was inter-
rupted by the deposition of shale, so that limestone alternates
with shale and forms a heterogeneous though distinct group of
beds. This limestone is characterized by a small fossil, of the
shape and size of a grain of wheat, which is known as
Girtyina ventricosa, but which has also been known by several
other names, chiefly perhaps by the name Fusulina secalica.
By reason of its wide deposition and its characteristic fossil
this limestone is useful in identifying the Herrin coal. How-
ever, as mentioned in explaining the local absence of the
Herrin coal, it is rather generally absent in a large part of the
Mount Olive quadrangle. ,

Two other limestone beds, the Carlinville and Shoal Creek
members, in the middle and upper parts of the formation
respectively, are particularly conspicuous, and indeed they are
the only outcropping members of the formation that can be
readily identified. The Carlinville limestone, the lower of
these beds, is named from its exposures near Carlinville, just
north of the Gillespie quadrangle. It lies from 200 to 225 feet
above the base of the formation, but toward the eastern margin
of the district the bed becomes thin and irregular and is appar-
ently absent. At its outcrops the bed has a thickness of 6 to
7 feet. Tt is tough, gray, and dense and is much more homo-
geneous than the Shoal Creek limestone, which lies at a higher
altitude. The Carlinville is also less argillaceous and may be
distinguished from the Shoal Creek member by its smoother
grain and its method of weathering. The Carlinville breaks
into regular smooth-sided blocky chips, whereas weathered out-
crops of the Shoal Creek member are littered with ragged
flattish chips and plates. To the south, toward the Belleville-
Breese district, as well as the east, the Carlinville member
becomes thin and irregular and can not be identified positively
in the logs. Possibly, however, it underlies a very small area.

The following fossils, determined by G. H. Girty, were
collected from the outerop of the Carlinville limestone in an
exposure on Big Branch southwest of Benld, in the SW. }
sec. 12, T.7N,, R. 7 W.:

Axophyllum rude? Deltopecten occidentalis?
Craterophyllum verticillatum? Acanthopecten carboniferus.
Fistulipora nodulifera? Myalina sp.

Chonetes verneuilianus? Parallelodon sp.

Marginifera sp. Schizodus sp.

Euphemus carbonarius?
Naticopsis altonensis?

Squamularia perplexa.
Composita subtilita.

The “top” limestone mentioned by Udden and Shaw ? may
be the equivalent of the Carlinville limestone, but it seems more
probable that this limestone, which is 100 to 130 feet above
the Herrin coal in the Belleville-Breese area, is the equivalent
of a limestone member reported in some logs, especially in the
western part of the area, at an interval of 150 to 175 feet above
the Herrin coal, though there is nothing save the stratigraphic
position to justify the correlation. This limestone crops out in
the railroad cut east of Plainview, and Worthen regarded it
as the Carlinville member, which it closely resembles. ILogs
of wells near by, however, clearly indicate that it is beneath
that bed and only 150 feet above the Herrin coal.

At the bridge over Spanish Needle Creek, in the W. 4 sec.
21, T. 9 N., R. 7 W., the following section was measured :

Section of Carlinville limestone and associated beds on Spanish Needle
Creek

Carlinville limestone: Ft. in.
Limestone, massive, smooth, fine textured, in three
benches, 56 inches, 5 inches, and 11 inches thick,

TORPROtINOIN = o St a e e R e 6
Limestone, highly fossiliferous ... .. ..l _____..__._. 2
Limestone, shaly, fossiliferous _.________________._._.._ 5
Shale, dark drab, with carbonaceous layer 6 inches

from top; abundant leaf prints_._________. . ______ 2 6

Water level.

The dark fossiliferous shale commonly underlies the Carlin-
ville in this part of the district, and the carbonaceous layer in
some places becomes a thin band of coal. Fossil plants have
been found in the clay beneath the Carlinville limestone at
this place and in the SE. 1 sec. 33, T. 9 N,, R. 8 W.

Above the Carlinville member and 30 to 50 feet below the
Shoal Creek member occurs a thinner bed of limestone which
is exposed at a number of localities in the headwaters of
Cahokia Creek south and west of Gillespie. This limestone
is composed to a large extent of fragmental shells and is
colored reddish brown by iron minerals. Its thickness in

most places is only 2 or 3 feet, and it does not appear to

form a continuous bed, for it is not reported in many reliable
well logs. It crops out in the bed of Big Branch, in the
SE. 1 sec. 1, T.7 N, R. 7 W., where the following fossils,
idéntified by G. H. Girty, were found:

Craterophyllum verticillatum. Dielasma bovidens ?
Septopora biserialis? Spirifer cameratus.
Derbya broadheadi ? Squamularia perplexa.

Composita subtilita.
_Hustedia mormoni.

Productus pertenuis.
Marginifera wabashensis.
Pugnax osagensis.

" Udden, J. A., and Shaw, E. W., U. 8. Geol. Survey Geol. Atlas, Belle-
ville-Breese folio (No. 195), p. 6, 1915.

Gillespie-Mount Olive
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The Shoal Creek limestone lies about 75 feet above the
Carlinville and from 275 to 325 feet above the base of the
formation. South of the Gillespie-Mount Olive district, how-
ever, at Breese, this interval increases to 350 feet. The lime-
stone is conspicuously exposed near shaft No. 3 of the Superior
Coal Co., in sec. 36, T. 8 N., R. 7 W.; also in sec. 25, T. 8 N,,
R. 6 W., on Shoal Creek east of Litchfield, on Lake Fork and
Shoal Creek near Sorento, and elsewhere. It has a thickness
of 12 to 25 feet, but it consists of a series of layers of more or
less argillaceous limestone and is not a homogeneous member
like the Carlinville. In certain localities parts of the bed
become limy shale. Near Litchfield it appears to be split into
two parts, the lower separated from the upper by 15 to 30 feet
of shale, but the lower limestone may represent a locally
developed lentil. The face in weathered exposures presents a

‘ragged appearance, which is due to the fine conchoidal jointing
of the beds and to the tendency of the bed to split along the

bedding planes.
The following partial section of the Shoal Creek shows the
character of the bed at one locality:

Section of Shoal Creek limestone in NE. + sec. 2, T.8N., R. 5§ W.

. Ft. in.
Clay shale, laminated, with small ‘“ironstone” concretions 4
Shoal Creek limestone:

Limestone, hard, erystalline___________________________ 138
Limestone, very argillaceous; weathersinto clods._____ 2
Limestone, argillaceous; weathers tolimy clay_____.__ 1 6
Limestone, dense, white, with dull ‘““stony” surface._.. 1 6
Limestone; shattered irregular slabs; slightly argilla-

oo ¢ - e Or e e g Wi Bl St M S I R S e TR ! 5

Bed of creek.

The Shoal Creek limestone is generally underlain by 1 to 3
feet of black to gray “slate,” beneath which is a coal streak a
few inches thick and fire clay. At the quarry east of Litch-
field, in the SW. 1 sec. 2, T. 8 N,, R. 5 W., 3 to 6 inches of
coal occurs 1 foot beneath the limestone, and the underlying
fire clay is said to be 7 feet thick.

On Shoal Creek in sec. 20, T. 7 N, R. 4 W., on the road
to Panama, the following section of the Shoal Creek limestone
and associated beds was measured:

Section of Shoal Creek limestone and associated beds in sec. 20, T. 7 N.,

R. 4 W.

Ft. in
Shoal Creek limiestone . - - -l . oo .. 1 7 6
Clay; davisigbaiah oty SITLC JISN, T SIRII0E o Snaied =58 6
SihalpaBlaglere o ok = B0 i i e s oot gt el 2
Shale, darR D6, . 5 e s e e S o e 4
Blate, bltck) eonlyte - Anl LR TN JGnE LU HnNER ks eS| 3
Coaly @ity - woix =0 alos. Bl ii s enla i andiiataldes 3
Coaliand: methiericeal. © = oo o Le | Sl - 0l ol o b 2
Coal,elean " . ... o St A I e 18
Fire clay.

The coal exposed in this section is said to be 2 feet thick
beneath beds of the Shoal Creek limestone 15 feet thick at the
ford on Lake Fork 2 miles north of Sorento, in the NW. 1
sec. 29, T. 7 N., R. 4 W. It was mined about 40 years ago,
but the outerop is no longer visible. The coal is said to have
been of excellent quality and to have been in demand for use
by blacksmiths.

The following fossils, determined by G. H. Girty, were
collected at this exposure:

Lophophyllum profundum.
Batostomella sp.
Polypora sp.

Pugnax osagensis.

' Dielasma bovidens.

Spirifer cameratus.

Rhombopora lepidodendroides? Squamularia perplexa.
Chonetes verneuilianus. Composita subtilita.
Productus pertenuis. Hustedia mormoni.
Productus nebraskensis. Acanthopecten carboniferus.
Productus insinuatus? Naticopsis altonensis?
Marginifera splendens. Fish tooth.

Marginifera wabashensis.

The following fossils, not found at the locality mentioned
above, were found at other outcrops of the Shoal Creek
member:

Tegulifera armata. ' . Campophyllum torquium.
Spiriferina kentuekyensis. Stenopora carbonaria.

Cladochonus? prosseri. Cyclotrypa barberi?
Cladochonus? anna? Phillipsia sp.
Fusulina? Fistulipora.
Septopora biserialis. Productus cora.

Craterophyllum ?

One of the most distinctive beds recognizable in the drill
records of the district is a bed of red or variegated clay. It is
usually reported from 40 to 60 feet above the base of the
formation. Though it is not recorded at all localities it is
widely distributed throughout the central part of the State,
being present at least as far north as Springfield and 20 miles
or more south of the Gtillespie-Mount Olive district. ‘

Four thin coal beds are generally present at approximately
40, 75, 150, and 260 feet above the base of the formation. In
a few places thin lentils of coal occur at other horizons. None
of these coal beds are more than a few inches thick, except in
T.7 N, R. 4 W, where the third bed approaches workable
thickness at several points. A carefully kept log of a drill
hole in sec. 32 records a thickness of 7 feet of coal 134 feet
above the base of the formation. In sec. 35 reports show
3 feet of coal underlain by 20 feet of fire clay 158 feet above
the base of the formation. In sec. 22 this bed is reported to

be 147 feet above the Herrin coal and to be 3 feet thick, with
a 6-inch parting of fire clay near the middle. In sec. 5
reports give 4 feet of “coal and fire clay” 158 feet above the
base of the formation. Most of the other logs, however, report
less than 18 inches of coal.

Clastic beds.—The beds for 50 to 75 feet above the Herrin
coal are extremely variable, and, except the basal limestone
member, most of them are thin. Thin beds of limestone are
common, thin lenses of coal are locally present, and black shale
and sandstone are interbedded with shale and sandy shale.
Beds of sandstone have been recorded in well logs at all hori-
zons of the McLeansboro, though most common from 100 to
200 feet above the base of the formation, but they are of local
extent.

The following log gives a representative section of the
McLeansboro formation :

Log of well in southwestern part of 1. 8 N., R. 5§ W.

Thickness Depth
Quaternary system: bl s o Ft. in.
Ollay. yellomwg. (<o Silon ot e bl Lo e st g 4
1T aTs I et oo A e S SR [ RIS PRI o ol S 6 10
Wlaviwollony - oL S DI e en e S N s ) 26 35
ot (5 s Bl | one SRl ee L R e d B0l Lo e LA A 7 42
Cldyi blde ey, S i TG SOLLEERIs (i, ] 33 5
Nandiend gravelaiifui s seiateniic Tl | oo 8 83
Carboniferous system (Pennsylvanian series):
MeLeansboro formation:
O ] e E T S S T A 13 96
Limestone, Shoal Creek ____________________ ____ 16 112
Bhaledark 2 o Lol e 37 149
CloRllh: ettt ot L EREE Rl Il LS S REN TR B, i 8 149 38
Shale, clayey .. _____ il bl e et S e ik 9 150
Bhale ibinglel.r ot 1 Sl AL U B g el 8 153
CORD 22T DA T e gl N R e e ] MG ROR 8 158 8
Bliale, clay. T SGLHAO Sani0  J00° Qlal: 5 9 1569
Shalej limyioais L mloratna Suneeld  tarsans 2 161
FilmpRbon® o n 0l Lol 5 B8 L L 4 165
Shelee pAndy. . pre. oo Ly A L s 10 175
Bhale, darde . oo oo ol et 15 190
Limestone, Carlinville.. 2 —- % (7 =50 -1 6 196
Ehele/gandy. 't > ORI L M e L 23 219
Shalé, giag Suis G0l Ve TG, DRigactaiioy 20 239
@oult shddt el Lol Al el wiriing & 6 239 6
Bhata. b o fi v (e RN Sl o e e R B L A 2 6 242
Shale, limy ______ NS R ot ey T e mw  U 9 251
Shale Ry e bl o rgets L u LN AR S 32 283
Bhmle pray kL T e 48 331
ShalergarR blivar *or.. <0 NV % ¥ = A6 11 9 342 9
Coafil2. 8. W0 IERIGALE SEW SV 08l - G0k 3 343
Shaledielagitin. td . L sallin fasealwadin o o 6 349
Shalgifdgplcey . L0 To e vl bl e Y E 5 854
Bhalejelays -2 v (-0 0 Doeeairl b 2 356
Shalepod s (G s 4 L TGy eyt A 8 364
Bhsleplitnnre Sodar ote s Bls B U ol 2 366
LdmeRtonei.d L0 i R N 6 372
Bhale, clagr: oo ok e g e L e 4 376
Shaler Blie 2 i e e = T e (e 1 877
T S i L Nl s el (U ST T P 1 6 3718 6
T e s e A B LU R L ARy il i 9 388
Limestone, lower partshaly__________ 16 404
Bhaleidarkiie todl femiaiiipg GF (wrrctees o] 4 408
Carbondale formation:
Coal, No. 6(Herpin) 4. .. . ... 3 . g 8 9 416 9
shale eloysl ot Sen ot iR Do e sl 3 3 420

Intraformational unconformities.—The unconformity a short
distance above the Herrin coal is widespread and may be the
equivalent of that which locally cuts out the same coal bed in
the western Kentucky coal district.

FieURE 4.—Sandstone beds in McLeansboro formation resting unconform-
ably on Shoal Creek limestone member of the formation, NW. % sec. 25,
T.9N,R.5W.

Another conspicuous unconformity was developed at some
time after the deposition of the Shoal Creek limestone. This
unconformity is well shown in the outcrops on Shoal Creek
northeast of Litchfield, in secs. 23, 24, 25, 26, and 36, T. 9 N.,
R.5 W. Here the Shoal Creek limestone may be seen in
a series of exposures above the bridge in sec. 25 and on the
road to the east. A few hundred feet farther south, however,
where the creek impinges on a bluff, more than 80 feet of



sandstone and sandy shale are exposed at the horizon of the
limestone. This sandstone has no counterpart in adjacent
exposures below the limestone, but in the ravine east of the
bridge massive sandstone that has a basal limestone conglom-
erate rests unconformably on the Shoal Creek. (See fig. 4.)
This sandstone is exposed in a few places southward along the
creek to sec. 36, where the Shoal Creek limestone overlain by
shale again appears. The relations of the unconformable beds
are indicated in Figure 5. A study of the section shows that

Chautauqua
Park

N
r;;v. Present upland surface

o Sand-filled channel
f & METBEr PRI o
2 Shoal Cresk limegton oal Creek valley bottom =Sl

—~——— e
sec.ia sec2s i sECs 25620 T S£CS.35636 |

T.ON. RSW.

F1aUurE 5.—Diagrammatic cross section along course of Shoal Creek pro-
jected on north-south plane, showing unconformity within the
McLeansboro formation that cuts out the Shoal Creek limestone
member

the unconformity is sharp and that the erosion formed a con-
siderable valley. The depth can scarcely have been less than
100 feet, and the width of the channel not much more than
14 miles. The geologic record indicates a period of temporary
and unusual elevation of the land surface, which may have
amounted to several hundred feet for the region as a whole.
The fact that the filled channel occurs at the crest of an anti-
cline naturally raises the question whether the limestone
exposures north and south of the filled channel represent the
same bed, but borings in the vicinity satisfactorily demonstrate
their identity.

QUATERNARY SYSTEM

CHARACTER AND THICKNESS OF DEPOSITS

The surficial deposits of the Gillespie-Mount Olive district,
which are 20 to 235 feet thick, belong to the Quaternary
system. They consist almost entirely of unassorted drift or
till, of Pleistocene age, and alluvium, of Recent age. All the
material has been derived from consolidated rocks, in part
through the grinding and plucking action of glaciers and in
small part by wear effected by streams. These surficial mate-
rials have been transported partly by ice and partly by water,
and perhaps to a minor degree the wind has been an agent in
moving them.

The greatest thickness of Quaternary deposits known within
the district is 235 feet, recorded in a hole drilled on Brushy
Mound, in sec. 15, T. 9 N., R. 7 W. This thickness is excep-
tional, however, for the hole was drilled on a drift mound
and descends into a preglacial valley. At mine No. 7 of the
Consolidated Coal Co., in sec. 21, T. 7 N., R. 6 W., 193 feet
of glacial till was penetrated.

PLEISTOCENE SERIES

Preglacial saprolite.—W eathered shale or residuary clay over-
lain by glacial till, which is exposed in the cut on the Illinois
Traction line just east of the bridge over Shoal Creek in sec.
12, T. 8 N,, R. 5 W., is believed to represent preglacial rock
decay. It is only natural to suppose that in areas protected
from the scouring action of the advancing ice the old weathered
preglacial rocks have been preserved at many points to form
what has been termed saprolite and residuary clay. As a rule
the bedrock in southern Illinois was not so deeply scored as in
many other areas.

Pre-Illinoian (Kansan?) till.—At a number of localities in
the central part of the district a till distinctly older than the
Illinoian, which forms the surface, is exposed in the ravines.
It is overlain at several places by interglacial soil or alluvium,
which separates it from the Illinoian drift above. At most of
the localities at which it is distinctly determinable only a few
feet of more or less weathered till is present, and so far as
known it is probably in few places more than 30 feet thick.
In sec. 35, T. 9 N., R. 5 W, east of Litchfield, a partial expo-
sure of what is believed to be the lower till occurs in the
ravine a short distance below the outerop of interglacial soil.
At this place it has a distinctly more greenish cast than the
usual bluish-gray color of the Illinoian till, and as it is com-
posed of a larger proportion of clay it is tough and hard. The
lower till appears also at several localities to contain a greater
quantity of fragments of coal than the Illinoian, which may be
due perhaps to the fact that at the time of the advance of the
Illinoian ice sheet the Pennsylvanian rocks were more or less
generally covered by remnants of the earlier till deposit,
whereas 'the pre-Illinoian ice sheet advanced over a surface on
which the outcropping coal beds were protected only by the
thinner residuum.

Only two Pleistocene till sheets older than the Illinoian are
known in North America, and one or both of these may
extend into Illinois. The pre-Kansan touches the State along
the Mississippi. In the absence of definite evidence the pre-
Illinoian drift of this district is provisionally referred to the
drift sheet next older than the Illinoian—that is, the Kansan.
The percentage of pebbles of different kinds of rock in the
glacial débris is given in the table on page 7.
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Interglacial soil (probably Yarmouth).—The interglacial soil,
which separates the older till from the Illinoian, is reported in
many records of wells in the area and was observed in several
outcrops. This soil is thought to correspond to the buried soil
found by Leverett near Yarmouth, Iowa.8

In addition, several detailed records show yellow clay and
sandy clay underlying blue till at considerable depths below
the surface, and these clays probably represent interglacial
weathering. Many records also show beds of sand and gravel
of considerable thickness, and although no doubt many of
those beds represent lenticular masses in the drift it is prob-
able, in view of the established presence of an interglacial soil,
that at least some of them represent pre-Illinoian alluvial
deposits, such as have been observed in the outcrops.

The most striking exposure of interglacial soil lies 1 mile
north of Staunton, in a ravine in the SW. 1 sec. 20, T. 7 N.,

4
R. 6 W., where the following section was measured :

Glacial and interglacial deposits north of Staunton

Ft. in.
Illinoian glaeial till:

Buff to bluish-gray sandy clay, mostly covered in
wooded slope; lower part, exposed in bank of
gully, very hard, dense, partly cemented, cal-
careous, with rusty zones 1 to 2 inches wide
bordering joint cracks and around small tubes.. 40

Yarmouth (?) interglacial deposits:

Sand or sandy clay, very fine, clean, grayish-white,
limy, compact, tough but breaking with con-
choidal fracture; weathered face shows lami-
nation; contains vertical plant and tree stems,

the largest of them 8 inches in diameter_________ 2
Clay, bluish, tough, with small stems_____________ 2
Sand, like above but yellowish____________________ 0-6

Sandy loam, black and carbonaceous, grading
downward into coarse unsorted sand; contains
small spiral shells and at top many large and
small pieces of wood and roots in place; sandy
portion at base brownish, with less wood (prob-
abby rOttod)r o n. eme - apt cn Lok aib T L it 6-12

Sand, reddish brown, unsorted but irregularly
stratified, grading downward into weathered till 2-3

Kansan (?) glacial till:

Weathered deposit; bits of coal and black shale
consplonoasd . o L L Aol S L SR 1

Till, estimated thickness, only upper part exposed 30

The fine sand just below the Illinoian till is gray to bluish
white. Most of the stems and branches have completely
rotted away, leaving only small holes ‘in the centers of cylin-
drical crusts of yellow-stained hardened sand, although in
some places cores of rotten or even firm wood remain.

At one place where the scour of the stream has exposed the
surface of the black loam the trunk of a small tree 2 inches in
diameter remains in place as'it grew in the old soil. The
roots radiate and show for a distance of 3 feet from the trunk.
(See fig. 6.) The roots are no longer round but are flattened,

F1Gure 6.—Tree stump rooted as it grew in Yarmouth (?) interglacial soil,
overlain in near-by exposures by Yarmouth (?) sand and clay and
Illinoian till.

owing to the weight of the superincumbent ,material, and this
is true of all the fragments that are buried in a horizontal
position.

In another ravine, a quarter of a mile distant, the black soil
is very sandy and contains very little wood but an abundance
of shells, which in connection with the coarse sand and lack
of woody fiber suggest lake or stream deposits at this point.

The following shells were collected and determined by
William H. Dall, who reports that these as well as other
specimens collected are all living species of a distinetly cool
temperate climate, such as might be found in the same region
to-day:

Pupilla muscorum Linné.

Bifidaria corticaria Say.

Vallonia costata Miiller.

Zonitoides arboreus Say.
Succinea avara Say.

Planorbis sp. fragment.
Limnaea stagnalis Linné.
Planorbis parvus Say.
Unio sp., fragment.

Another exposure in the same locality shows the contact of
the soil with the underlying till, which suffered rather peculiar

8 Leverett, Frank, The weathered zone (Yarmouth) between the Illinoian
and Kansan till sheets: Jour. Geology, vol. 6, pp. 238-243, 1898; Iowa Acad.
Sci. Proe., vol. 5, pp. 81-86, 1898; abstract in Am. Geologist, vol. 21, p. 254,
1898. '
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weathering (fig. 7), the joints in the till having become
cemented by iron that was deposited along the cracks, a
phenomenon sometimes observed in present-day exposures of
jointed Illineian till in deep well-drained cut banks.

FIGURE 7.—Hard, jointed Kansan (?) till (A) overlain by Yarmouth (?) soil
and subsoil (B), in ravine 1 mile north of Staunton
The ferruginous subsoil material extends down into joint cracks in the underlying till

A similar exposure of the soil occurs in a ravine northeast
of Litchfield, in the NW. 1 sec. 35, T. 9 N, R. 5 W., where
the following section was measured:

Glacial and interglacial deposits northeast of Litchfield

Illinoian glacial till: Ft. in.
Mostly covered in wooded slope; lower part, ex-
posed north of bridge, very dense partly cemented
gray till, with rusty zones around tubelets and
bordering joint cracks.
Yarmouth (?) interglacial deposits:
Sand, fine, bluish-gray, limy; stained yellow and
hardened where it surrounds openings left by
rotted stems; lamination extremely irregular,
contorteds 18 L S LT e e T e 4
Loam, bluish gray, carbonaceous, with small shells;
base irregular, top smooth; a few fine roots______ 2-14
Sand, irregularly laminated, weathered brown;
upper part contains shells, which are rare in
Toswerpartet sneilbmmado o0 il aliniine b 2
Kansan (?) glacial till:
Weathered deposit; very dense and calcareous;
rusty zones around small tubes and bordering
joint cracks.

The following fossils, determined by Mr. Dall, were found
at this locality, those given in the left column in the soil, and
those given in the right column in the sandy subsoil :

Pupilla museotum Linné.

Vallonia costata Miiller.
Sucecinea avara Say.

Bifidaria contracta Say.
Succinea avara Say.
Limnaea parva Lea.

The fine gray to bluish-white sand that overlies the soil at
these localities is believed to have been deposited in ponded
areas formed in front of the advancing Illinoian ice sheet. It
served to bury and preserve, at least in part, the tangle of dead
wood, and to protect the old soil from the scouring action of
the ice, which, however, must have been slight in these
localities.

A similar exposure of interglacial soil was observed in a
cut bank on Timber Creek, in the SW. 1 SKE. 1 sec. 15,
T.8 N, R. 6 W. At the bridge just west of this locality 2
feet 6 inches of yellowish to orange-colored oxidized sand and
waterworn gravel is exposed between two.layers of till. No
soil occurs at this point.

Another exposure of the soil was seen in a drain in the
SW. 1 NW. {sec. 32, T.9 N, R. 4 W. The following sec-
tion was measured: :

Glacial and interglacial deposits 4 miles east of Litchfield

Illinoian glacial deposits: Ft. in.
Till, oxidized, yellow-brown_________: _____________ 5
Rl dresldave, o lion o it dnde s o Bt AL 15 -
Til); carbOnaceous £ 4. el Bl L 1

Yarmouth (?) interglacial deposits:

Soil line, calcareous ; one twig observed .___________ i |
Sand, fine, with pebbles; calcareous._.______________ 3-5

Kansan (?) glacial till, fine sandy and pebbly, calcareous 4
Shoal Creek limestone.

In a cut bank at the bend of Brush Creek, in the SW. 1
SE. 1 sec. 29, T. 9 N, R. 4 W., half a mile from the exposure
just described, a channel cut in the lower till is filled with
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F16¢UuRE 8.—Sketch showing relations of limy clay, deposited in a channel,
to a later till sheet, in sec. 29, T. 9 N., R. 4 W.

a, Calcareous later till; b, highly calcareous fine laminated grayish-white clay with sheets of fine
sandy clay ; ¢, 8 inches of bleached clay with lime concretions; d, 2 to 4 inches of fine calca-
reous yellow sand ; e, yellowish calcareous till ; f, fresh blue-gray older till

clean laminated, highly calcareous grayish-white clay that con-

tains sheets of fine sandy clay of the same character. The

whole deposit is overlain by a few feet of calcareous till, the



upper part of which is leached and reddened by exposure.
The relations of the clay to the overlying and underlying till
are shown in Figure 8. This clay is believed to represent a
clayey phase of the compact grayish-white sand that was
deposited in advance of the ice sheet, as observed above the
interglacial soil in the exposures at Staunton and Litchfield.

As this sediment here, however, was deposited in a channel or

choked drain at some distance from the ice front, the sandy
character is subordinate. Amnother outcrop of similar clay was
observed in the SW. 1 NW. 1 sec. 25, T. 7 N., R. 5 W., but
here the relations to the till are not clear.

The following table gives the available information from
well records concerning buried wood, soil, and other deposits,
some of which seem clearly to be of interglacial origin.
Several of the occurrences of wood can not be certainly corre-
lated with a definite horizon. These pieces may have been
derived from either interglacial or preglacial soils and incorpo-
rated in the drift.

Buried wood and interglacial soil and other deposits found in wells in
the Giliespie—Mount Olive district

Thick-
Eleva-
. n Depth : ness of
: tion of Thick- ¥
Location top of to ness bgllgw Remarks

soil
well soil

Feet | Feet | Feet | Feet

‘SE. % sec. 12, T. 8 N., | 670 . 20 | 6+ | () | Black mixed clay at 20

R.TW. feet. Sticks and
) branches at 25 feet.
NW. % sec. 6, T. 8 N., | 662 85 | .. (?) | Pieces of ‘‘grape-vine”
R.6W. 8 to 4 inches in diam-
eter.
E. § sec. 21, T. 9 N., | 660 16 |.____- () | Log of wood found in
R.6W. water well.
Center of sec. 33, T.9 N., | 670 40 |_____. () | Well dug 40 years ago.
R. 6 'W. Log of wood reported.
Center of sec. 14, T.7TN., | 650 80| 2 0 | Wood in old soil above
R.8W. Pennsylvanian shale
in shaft.
SE. } sec. 21, T. 7 N., | 645 | 100 | 30 63 | 30 feet of clay reported
R.6'W. between till sheets.
Possibly interglacial
. material.
SW. % sec. 29, T. 8 N., | 654 35 | 304 21 | 30 feet of sand and rot-
R.5W. ten wood above 10 feet
of sand and graveland
11 feet of eclay and
gravel.
SW. % sec. 24, T. 8 N.,, | 614 | 107 | 23 16 | Sandy loam and gravel.
R.4W.
SW. + see. 8, T. 9 N.,, | 660 3B O (M | Wood found in water
R.4W. well.
NW. +see. 7, T. 9 N, | 660 401 (D (M | Wood found in water
R.5W. well.
Sec. 4, T.8N., R. b W. 680 50 | (9 (?) | Log of wood in drilled
water well. Same

depth as gas-bearing
bed in drift half a mile
west.

In the northwest corner of sec. 16, T. 8 N., R. 4 W, the
following section, showing interglacial alluvial deposits, was
observed: ' :

Glacial and interglacial deposits southwest of Hillsboro

Illinoian glacial till: Feet
Red, oxidized, very sandy and pebbly, with subordi-
nate clay, coarserat top _.._________________________ 40
Yarmouth (?) interglacial deposits:
Sand, black, gravelly____ ... 4
Sand and gravel, stratified, yellow to dark brown,
like viver gravel __________ . ___ . . 8
Sand, fine, limy, fossiliferous. ... ___.__________________ 14
Talus e 9
Kansan (?) glacial till________ .. 6--

The following fossils, identified by William H. Dall, were
collected from the interglacial sand and gravel: B

Limnaea desidiosa Say var. decampi
Streng.

Valvata tricarinata Say.

Amnicola cineinnatiensis Anthony.

Fragment of Unio.
Sphaerium sulcatum Law.
Pisidium variabile Prime.
Planorbis parvus Say.
Planorbis bicarinatus Say.
ITllinoian &ll.—Except in a comparatively small area from
which it has been eroded, the Illinoian till underlies the entire
Gillespie-Mount Olive district. Its upper surface, on which
the gumbo rests, is for the most part smooth and level, the
principal irregularities being the drift ridges. Its average
thickness is indeterminable for the reason that the thickness of
the earlier till is unknown except at a few localities. At not
many of these places, however, has it been - found to exceed 30
" feet in thickness. The average thickness of combined till and
interglacial material, as reported in drill records in three
representative townships, is 81 feet. On the preglacial divide
it is 85 to 40 feet thick, and in the preglacial valleys it is 150
to 193 feet thick, or even thicker beneath some of the morainal
mounds, the greater part no doubt being of Illinoian age.

In general the Illinoian drift in this region is a dark bluish-
gray till, which is weathered yellowish gray in the upper part.
Where it contains a subordinate amount of clay, as in the
morainal area between Butler and Hillsboro, it is weathered
reddish brown. In general it consists of sandy clay that con-
tains subangular pebbles and a few boulders. Some of these
are of considerable size, the largest boulders being 2 to 3 feet
in longest diameter. In the SW. 1 sec. 16, T. 8 N.,, R. 5 W.,
a large granite boulder, only partly exposed, protrudes above
the gumbo of the upland. The exposed part measures 1%
by 8% feet and stands about 2 feet above the level plain.

Gillespie-Mount Olive
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The till, though it consists chiefly of a mass of unsorted and
unstratified material, is not homogeneous but contains within
its mass lenticular bodies and interrupted sheets of well-sorted,
in places laminated coarse and fine sand and even gravel,
representing perhaps local deposition of materials by water
beneath the ice. Lenticular sheets of fine, porous sand are
common 15 to 30 feet beneath the surface and furnish the chief
water-bearing beds in the upland plain.

The coarser constituents of the till are of great variety and
come not only from the territory immediately north of the
district or within it but also from Canada. A considerable
percentage of the pebbles are of Canadian origin and a some-
what larger proportion are of shale and sandstone, chiefly from
the Pennsylvanian rocks. Natural exposures of the upper
part of the till contain few or no pebbles of limestone, most of
these having been dissolved by percolating water. A large
part of the pebbles lower down in the Illinoian till as also in
the Kansan (?) till are of limestone or dolomite. The follow-
ing table gives the percentages by number of pebbles of differ-
ent kinds contained in the Illinoian till and in the older till
sheet. The determinations were made by collecting pebbles
from the glacial tills and sorting them according to their
lithologic composition.

Percentages of different kinds of pebbles in Illinotan and Kansan (% till
in the Qillespie-Mount Olive district

Illinoian till
] w
FERNE-
7 |8 |4
of & - 1
2 _9:' =] g
Location ° 23 2 2
gl |B%18]3 (8| |8
% o | - g E gM » 2 E
B|3|88 (2|88 |5 |4 2
-S| O |4 [« S| Alw | @
Near interglacial soil in NE. 4 se¢. 85, T.ON,,R.5'W.______ 57 1 20 3] 8 8| 2]—] %
At bridge above gravel band in SW. ] sec. 15, T. 8 N.,

R.6W — 43 | 87 L3 2 I 6| 2 6
On Timber Creek in sec. 15, T.8 N.,, R.6 W________________ 62 | 27 9| 2 8 5 |—-| 2
Above interglacial soil in SW. sec. 20, T.?7N.,R.6 W____| 60| 5 18| 5 10| 2 | |-amm
Above interglacial stump in SW. % sec. 20, T. 7 N., R. 6 W_| 26 | 26 2| 2 7|10 1 5

Kansan (?) till
Below channel clay in SE. } sec. 29, T.9N., R.4 W________ 49 | 29 [ p— 610 [oceon
Below interglacial stump in SW, } sec. 20, T.7N., R.6 W_| 54 | 13 |1 7| 8| B
Below stratified sand in SW. 1 sec. 20, T.7N.,, R.6 W______ 44 | 15 2110 5 8|—] 2
Below interglacial soil in SW. 3 sec. 20, . 7 N, R.6 W____| 48 | 24 20 |- 20 Y D P
Below interglacial soil in NW. }sec. 85, T.9N,R.5'W____| 82| 8 2| 2 —-| 2 4
500 feet down drain from interglacial soil in NW. 1 sec.
85, T.9N,R.5W.____ J— 52 | 17 | 1| 1] 8| 4

Drift ridges.—The drift of the ridges is more sandy and
coarser than that underlying the plain and contains beds of
assorted material more generally. Owing no doubt to greater
porosity and to the relief of these areas the drift here has been
considerably more oxidized than the till beneath the upland
plain. Thus the coarse till that overlies the interglacial beds
in the northwest corner of sec. 16, T. 8 N., R. 4 W, is deeply
oxidized, and in the cut on the Illinois Traction line at the
Brush Branch school, on the north line of sec. 8, T. 8 N.,
R. 4 W., 27 feet of leached and highly oxidized gravelly till is
exposed beneath 8% feet of normal yellowish-gray, sparsely
pebbly clay or gumbo. The oxidized till is underlain by 20
feet of calcareous blue-gray till.  Reddish-brown oxidized till
has been noted at a few other localities, but it is thin and
rather rarely seen except in the morainal area in the eastern
part of the Mount Olive quadrangle.

The log of a well drilled near the crest of Brushy Mound,
in sec. 15, T. 9 N., R. 7 W, shows the following section of
drift:

Log of well on Brushy Mound

Soiland elay - . 40
Blue gumbo ______ e 45
Sand and gravel ______. ... ) |
‘White mudand sand . ___________ . ______ ... ____ ... 89
Quicksand and gravel __________________________.___.________ 10
Sandy “slate” (?) - oo 18
Quicksand._______ e e e e e 12
Black shale.

235

A well on the north slope of a drift ridge in sec. 10, T. 9 N,,
R. 4 W., penetrated the following materials:

Log of well north of Butler

Ft. in
Soft red clay, sandy and “‘sticky” ____. . ... __ 16
Gravel . e 8
Quicksand with water . _______ .. 13

Hardpan.

A well dug on the east slope near the crest of Robbs Mound,
in sec. 35, T. 7 N., R. 5 W., also encountered sorted materials,
the following beds being reported :

Log of well on Robbs Mound

ClAY o o e 6
Gravel . ____. ... R 2
Sand, eoarse, becoming finer below _________________________ 14
Quicksand with water_____.___ S 2

24

Upland gumbo.—Upon the Illinoian till on the uneroded
upland lies a deposit of structureless yellow-gray clay 5 or 6

feet in depth, which has been considered as loess by Leverett?
but which differs so strikingly from the typical loess of the
river bluffs that it will here be called upland gumbo. On the
glacial mounds it is thinner, and it may be entirely eroded
from the higher hills. ; .

The typical loess has not been found by the writer within
the Giillespie-Mount Olive district. This material occurs along
the major streams of the surrounding region, where it has a
thickness of 15 to 20 feet or more, but it becomes thinner as
the distance from the streams increases and changes to a some-
what more compact deposit. Some authors, notably Leverett,
believe that it grades into what is here termed gumbo. The
upland gumbo occurs characteristically on the undissected
plains area throughout the southern part of the State, and its
thickness shows little variation, being generally 4 to 6 feet.
The typical loess is porous, and vertical faces stand well for a
long time. It has little plasticity when wet and is crumbly
when dry.  The upland gumbo is more impervious, washes
badly in excavations, and, as its name implies, is highly plastic
when wet and is stiff and hard when dry. It is commonly
well leached and does not effervesce with acid, though in some
places it is calcareous and here and there it contains lime con-
cretions. The typical loess of this general region, as deter-
mined by Leverett,'? is in most places leached from top to
bottom, though in a few places it retains shells of air-breathing
snails. One of the most striking differences between these
deposits, however, is the presence in the upland gumbo of
scattered small pebbles and chips and rarely coarse pebbles and
even boulders—constituents which are entirely absent from the
unmodified typical loess.

The contact between the underlying till and the upland
gumbo in this district does not form a sharp line but lies
within a transition zone about 1 foot thick. Below this tran-
sition zone the till contains many pebbles, but they become
notably fewer toward the top of the zone. In the lower part
of the gumbo scattered pebbles are generally present, but as the
distance above the till increases these become fewer and smaller.
At the top of the gumbo the pebbles average less than a
quarter of an inch in diameter, although coarse pebbles or
even small boulders are sometimes found. Generally the peb-
bles are few, so that a close search is sometimes necessary to
obtain even a small collection. The writer, however, has

always found them wherever he has searched.

The origin of this clay, or upland gumbo, that carries few
pebbles is not well understood, and it is still being studied.
The characteristics above described have given rise to several
theories which can not be fully discussed in this place. As
already stated, Leverett regards this dense, sparsely pebbly clay
as one phase of the loess. He informs the writer that he has
seen at many places in this general region evidence of an
erosion unconformity between the Illinoian till and this gumbo.
This unconformity he regards as representing the interval
marked elsewhere by the Sangamon soil. He thinks the most
probable explanation of the presence of the included pebbles is
that they were carried up from the underlying drift by craw-
fish or other animals.

The writer has found no evidence of erosional unconformity
or of the formation of soil separating the upland gumbo from
the Illinoian till in the Gillespie-Mount Olive district. The
transition appears to him to be one of gradation, so that he
regards both materials as glacial till of Illinoian age and as
intimately associated in their deposition. He regards as unsat-
isfactory the theory that the presence of pebbles so generally
in the gumbo is due to the work of crawfish or other burrow-
ing animals. If the pebbles are original constituents of this
deposit, as the writer believes they are because of their
universal presence and the size of some of them, the gumbo
can not be a deposit of wind-blown dust,” which the typical
loess is believed to be.

An explanation has been proposed for the origin of similar
deposits in Towa,’! and this is regarded by some as possibly
applicable to the upland gumbo of the Gillespie-Mount Olive

. district. According to this explanation the upland gumbo is

essentially the result of the thorough chemical weathering of
the upper part of the till, but subordinately the wind, frost,
burrowing of animals, and slope wash have played a part in
its formation. The part of the till which has been changed to
gumbo may possibly have differed somewhat from the normal

till that lies below the gumbo.

This explanation also seems to the writer to be not wholly
satisfactory. There can be no doubt, however, that extensive
alteration of the material has taken place. Most of the calcium
carbonate has been removed, so that as a rule the material
down to and including the upper part of the underlying till no
longer effervesces when moistened with cold hydrochloric acid,

? Leverett, Frank, The Illinois glacial lobe: U. 8. Geol. Survey Mon. 88,

- p. 158, 1899. - .

10 Personal communication.

11Kay, & F., Some features of the Kansan drift in southern Iowa
[abstract]: Geol. Soc. America Bull,, vol. 27, pp. 115-117, 1916; Gumbotil, a
new term in Pleistocene geology: Science, new ser., vol. 44, pp. 637-638,
1916. Kay, G. F., and Pearce, J. N., The origin of Gumbotil: Jour. Geol-
ogy, vol. 28, pp. 89-125, 1920,



although in some places calcareous concretions are observed, and
at one place a pitted limestone pebble was found. The feld-
spathic grains as well as the iron minerals have been decom-
posed, and the iron and manganese have been reprecipitated in
small “buckshot” concretions, which comprise most of the grains
over 0.05 millimeter in diameter. This alteration is thought
by the writer to have taken placeat the same time as that which
occurred in the Sangamon weathered zone of Leverett.

The assumption, however, that coarse material has been lost
through disintegration and solution of the particles to the
degree indicated by the difference in texture between the
upland gumbo and the underlying till seems to the writer to
be unwarranted. The discrepancy between the size and num-
ber of quartz and chert pebbles in the till and in the upland
gumbo is not satisfactorily explained either by solution or by
disintegration. Coarse pebbles in the till are common, and
many of them are of considerable size, and an amount of solu-
tion necessary to dissolve this material must have been com-
petent to attack both the coarse and fine sand as well. Except
for the ferruginous concretions, the proportion of materials
exceeding 0.05 millimeter in diameter in every sample of the
upland gumbo examined is less than 10 per cent, whereas in
the till these constituents range from 20 per cent to more than
50 per cent. The sand grains of the gumbo that were
examined do not show any etching or other visible evidence of
solution. They are as bright and as generally angular as
similar grains in the till. The surfaces of the roundish pebbles
of quartz are smooth and in some specimens polished, whereas
the chert pebbles are as a rule fresh and sharp-edged. Pos-
sibly 90 per cent of the sand (medium, coarse, and fine) in the
specimens of till examined is composed of quartz grains, so that
the lack of coarse material in the gumbo is not due simply to
decomposition of feldspathic material and ferruginous silicates.

As the till contains from 20 to 53 per cent of material

coarser than 0.05 millimeter in diameter, most of which is -

quartz, and as the upland gumbo has generally less than 5 per
cent of material of these sizes, it follows that according to this
hypothesis a remarkable amount of solution of the coarse
grains must have taken place without etching or corroding
the remaining material, an assumption that is altogether
unreasonable.

A series of analyses of river loess, designed to show the
variations in physical character and depth, were obtained by
E. W. Shaw.'2 The samples at 1 foot and 10 feet showed the
maximum of disintegration from any single size to the next
finer to be less than 60 per cent, whereas the disintegration and
solution required for the disappearance of the coarse quartz
grains from the till demands that at least 90 per cent of the
quartz constituents, ranging from 0.05 to 2 millimeters in
diameter and constituting from 20 to 50 per cent of the mate-
rial, be reduced to less than 0.05 millimeter in diameter and
that this shall have taken place almost uniformly to a depth of
6 feet. It is unlikely that conditions of weathering have been
much more severe in the areas occupied by upland gumbo than
in those occupied by the river loess.

The results of further studies of deposits like the upland
gumbo of this district are awaited with interest. Those which
have thus far come to the writer’s attention, taken in connec-
tion with his own studies, seem to him not to support very
strongly the hypothesis above set forth.

A somewhat different explanation seems to the writer to be in
some respects more satisfactory. This explanation he presents
without detailed discussion. In brief, he regards the upland
gumbo as essentially englacial drift, or material carried along
in the basal part of the ice and let down on the surface of the
ground moraine when the ice melted and the glacial margin
retreated across the district. The conditions of such a method
of transportation and of the prolonged rubbing between the
basal ice and the overriden till, perhaps frozen, seem to the
writer likely on the whole to produce a material of consider-
ably finer texture than the till of the ground moraine. The
clay would be more dense and the pebbles fewer and smaller.
With this material would be commingled whatever fine dust
might have been blown onto the front slope of the glacier.
The total amount of englacial material carried by the conti-
nental ice sheet and of dust blown onto its surface was probably
not large, so that the resulting gumbo averaged only a few feet
in thickness. As it was let down on the fresh, unweathered,
and uneroded surface of the ground moraine without assortment
or stratification by water there would be apparent gradation
and not a sharp line of contact between the till and the upland
gumbo. A certain amount of subsequent disintegration and
solution of pebbles as the result of weathering would further
contribute to the character of the material as found.

This interpretation differs from the one immediately pre-
ceding, as understood by the writer, principally in ascribing a
larger part of the difference between the upland gumbo and
the underlying till to original differences in texture and com-
position and a smaller part to modification by subsequent
weathering.

128haw, E. W., and Savage, T. E., U. S. Geol. Survey Geol. Atlas,
Murphysboro-Herrin folio (No. 185), p. 9, 1912.
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Sangamon soil—The soil and associated deposits that were
formed on the Illinoian till after the melting of the ice sheet
and before the main deposition of loess in the surrounding
region are known as the Sangamon soil and weathered zone.
The presence of a soil and weathered zone was noted more than
50 years ago in Sangamon County, Ill., by Worthen, and this
zone was later named Sangamon by Leverett.! 3

If, as the writer believes, the upland gumbo is the upper part
of the Illinoian till, the modification of the deposit by weather-
ing began in the Sangamon stage of deglaciation. In some
other areas the sparsely pebbly clay, or a deposit similar to it
in character and position, is overlain by the typical loess.
Here, however, it has not been protected by such a covering,
so that modification by weathering and the development of the
soil has continued to the present day. It is therefore discussed
under the following heading.

RECENT SERIES

Surface soil and subsoil.—The greater part of the upland
plain is so flat that inequalities can scarcely be detected with
the eye, and on this originally ill-drained broad, flat surface,
processes of weathering and the accumulated refuse of dead
roots and dying vegetation formed a dark soil cover.

Throughout the greater part of the undissected area this dark
humus-enriched soil forms a layer from 1 to 2 feet thick on the
surface of the upland plain. It is not present on the more
prominent morainal mounds but continues thinly over the low
swells that form the only unevenness in the surfuce of the
western part of the area. In color it is dark to mouse-gray,
but in earlier times, before the run-off had developed good
drainage, it was probably much darker in color and more like
that in the flatter ill-drained areas of to-day. Probably also it
was once much deeper, as indicated by root marks in the sub-
soil and by portions that have been preserved from oxidation
in the unaerated subsoil of swampy tracts.

Root marks are distinguishable in excavations in the flat
plain down to a depth of 6 feet or more, and in swampy places
carbonaceous material is found even in the upper part of the
till itself. The upland plain, except in small areas, is not
known to have supported within historic times a vegetation
that could make such deep roots, and it appears at least pos-
sible that the climatic vicissitudes through which the region
has passed since the disappearance of the Illinoian ice cap are
recorded indistinctly by the amount of humus in different
parts of the subsoil. .

Dissected old pond deposits—Many of the small swampy
areas on the upland plain were occupied by ponds until they
were drained by farmers within the last 30 years, and the fine
material that was washed and blown into them from the sur-
rounding land has continued to accumulate to the present time.
Beneath the black surface soil in these areas in all the localities
observed there is a yellowish to grayish white zone of oxidation,
which contains conspicuous root marks but very little organic
matter. This zone is underlain by a basal zone of grayish-
black to black carbonaceous clay that rests on the till, which
itself is in places impregnated with organic matter. The lower
dark zone was at first thought by the writer to represent an
early soil, which had become buried beneath subsequent allu-
vial accumulations, and this conclusion seemed to be sub-
stantiated by bands of white and blackish material, which
appeared to represent lamination in the upper part of the zone.
(See fig. 9.) The lamination of the soil, however, is excep-

FicureE 9.—Illinoian till (lower lighter beds) overlain by carbonaceous
swamp clay (dark band) with lighter-colored oxidized clay at top, in
excavation at Gillespie, I1L

tional, and no trace of lamination is visible in the filling above

the dark zone. A microscopic examination shows also that no

lamination of grains is present in the banded material itself,
but that the pseudolamination is due to microscopic carbona-
ceous grains that are apparently residual from the leaching of
the clay in streaks. The dark streaks as a rule fade out into

13 Worthen, A. H., Geology of Sangamon County: Illinois Geol. Survey,
vol. 5, pp. 806-819, 1873. Leverett, Frank, The weathered zone (Sangamon)
between the Iowan loess and Illinoian till sheet: Jour. Geology, vol. 6, pp.
171-181, 1898; Iowa Acad. Sci. Proe., vol. 5, pp. 71-80, 1898; abstract in Am.
Geologist, vol. 21, pp. 2564-255, 1898,

the white without the orderly arrangement to be expected from
lamination or occur in irregular patches and shadowy spots.
In addition to these features the deep carbonaceous band and
the material extending nearly to the surface also contain scat-
tered small pebbles in every way' similar to those in the
upland gumbo. Perhaps such grains may have been trans-
ported to the swampy areas from the flattish inclosing slopes
of gumbo, but as such material is not now being transported to
swampy tracts and as probably the slopes were originally
exceedingly gentle and clothed with vegetation, it is difficult to
see how pebbles a quarter of an inch in diameter could.have
been transported to the central part of such a basin. Com-
parison with material known to have been moved by crawfish
leads the writer to think that these pebbles have not been so
transported. Moreover, except for the presence of the micro-
scopic carbonaceous material, the mechanical analyses do not
show that the material in the lower parts of these tracts differs
essentially from that in the surrounding areas of upland
gumbo. The stiff plastic clay, however, from the surface of
these areas does not contain pebbles but does contain a notably
higher proportion of the finest material, amounting to an
increase of 80 per cent in the material finer than 0.005 milli-
meter in diameter. In view of these observations the writer
concludes that the lower dark carbonaceous zomne is residual
from the bleaching of a layer that was originally much thicker,
and that by its depth and position in a poorly drained area
it has been preserved from the aeration and oxidation which
destroyed to a large degree the microscopic vegetal material in

‘the upper part.

It also seems safe to conclude that as the subsoil of the
ponded areas is not known to differ from the upland gumbo,
except in its content of microscopic organic matter, and as both
the subsoil and the gumbo overlie the typical till in the same
manner with a similar transition zone, they are one and the
same deposit.

The surface material in the swampy tracts is, however,
different from that below, as has been mentioned. It is best
developed in the ponded areas northwest of Litchfield and at
Barnett, 1 mile north of the Mount Olive quadrangle, where it
is very black, is exceptionally plastic when wet, dries very
slowly, and becomes exceptionally hard. It has a relatively
higher percentage of fine material and no pebbles and almost
no coarse grains more than 0.05 millimeter in diameter. It
rests on the upland gumbo, but no line of separation can be
drawn between them. At Gillespie the gumbo clay is not so
strikingly developed, possibly because of the development of
surface drainage, which may have removed such an accumu-
lation, or because it was less favorably situated to receive such
wash than to accumulate a heavy humus. Most of the wells
within the city limits are reported to expose a carbonaceous
band from 5 to 7 feet below the surface, but not all show it so
strikingly as the excavation for the Farmer’s Cooperative Store
(fig. 9), where the following section was measured. The mem-
bers grade into one another, and no sharp line of separation
exists between them.

Section in excavation for Farmers’ Cooperative Store, Gillespie.

Black soil; contains fine roots. . ______________________ 2
Clay, blackish gray to yellowish; contains impressions

Of BROROGES . an - duiwiis nimethanimsan o llet G e & 1
Clay, yellowish to blackish yellow; contains impres-

HOnE OF INe POOTB oot du et e i i Ly 2
Carbonaceous clay, upper part banded in layers of

black and gray; sandy at base with some pebbles;

contains impressions of fineroots ________._ __________ 8-12
Till, with some pebbles; upper 6 inches stained with

The black surface soil no doubt owes its color to the roots of
comparatively recent vegetation; the middle part, which is
perforated with fine threadlike root openings, is believed by
the writer to have lost or perhaps is still losing its carbonaceous
content through drainage, aeration, and oxidation; the basal
dark band still retains the humus of an ancient vegetation,
possibly the Sangamon soil. The area is now well drained,
and the humus, except in so far as it is renewed at the surface,
will eventually become bleached throughout, leaving only the
tiny root holes as evidence of its former presence. Bleached
material of this character has been observed in clay pits north
of the area, at Auburn and at Morrisonville, Ill., where the
lower carbonaceous band is almost entirely oxidized and can be
recognized at the base only in spots. Sections like that at
Gillespie were observed in a cistern north of the morainal
mound at Bunker Hill and in a road cut in the east side of
sec. 17, T. 8 N,, R. 4 W. Similar conditions are suggested by
auger borings in sec. 36, T. 8 N., R. 8 W, and in sec. 24,
T. 9 N., R. 56 W., and elsewhere.

Most of the ponded areas shown on the map are indicated
by stiff dark clays at the surface or are swampy areas recently
drained. The large areas in sec. 30, T. 8 N.,, R. 7 W, and
sec. 26, T. 9 N., R. 4 W., are suggested by the topography.
The second area has been to a considerable extent eroded, but
suggestive exposures occur on its margin. The ponded area in
secs. 3,4, 9, and 10, T. 9 N., R. 4 W., was evidently at one
time a lake basin. Its present surface has a range in altitude



of only 2 or 3 feet, and it is completely encircled by hills
except on the north, where the drainage escapes through a gap
only about 300 feet wide. The topography suggests that dur-
ing the time when drainage to the north was blocked by the
ice the run-off for a time found escape southward through the
early channel of Brush Creek.

Alluvium.—The alluvial deposits that underlie the flood
plains of the streams consist of silt and sand and some gravel.
The alluvium in most places extends beneath the flood plain to
depths greater than the depth of the stream channel, but the
depth of the alluvium is nowhere positively ascertainable, as
the logs of drilled wells, which are the only ones available, do
not generally make sufficient distinction between the alluvium
and the till. However, in sec. 8, T.9 N, R. 7 W., in the
flood plain of Macoupin Creek, the alluvium seems to be about
70 feet thick. In the smaller tributary of Spanish Needle
Creek, in sec. 17, T. 9 N,, R. 7 W, the alluvium, which is
reported as topsoil, quicksand, and gravel, appears to be 55
feet thick. The depth of alluvium in Shoal Creek is less
clearly indicated, but where the stream runs in soft shale or in
till the depth is probably about the same.

The alluvium on Shoal Creek is much more sandy than
that on Macoupin and Cahokia creeks, no doubt because these
streams drain a morainal area in which the beds are composed
of coarser material than the till beneath the plains in which
these streams run, though the sandstone, which is extensively
exposed in the basin of West Fork of Shoal Creek, has also
contributed sandy material. )

The flood plain of Shoal Creek stands about 15 feet above
the water level during the dry season, and that of Macoupin
Creek is approximately at the same altitude. The flood plain
of Cahokia Creek near Staunton is 10 to 12 feet above the
level of the stream.

Effects of weathering.—On the upland that borders the val-
leys, erosion has removed a foot or two of darker soil cover,
and good drainage has prevented the retention of the humus,
so that the upland area is bordered throughout by a margin of
dusty-white topsoil from one-fourth to one-half mile wide.
Both the gray and the white soils contain tiny concretionary
pellets, composed mainly of iron carbonates with a large pro-
portion of manganese. These pellets are more abundant and
more conspicuous in the white soil than in the dark soil, and
the white bleached soil, which is comparatively poor, has come
to be known as buckshot soil.

Another phase of weathering is exhibited in the “scalds,” as
the farmers term roughly elliptical areas in the fields in which
the soil is gray-white and comparatively barren. These local
areas are thought to be underlain by porous till, which has
given them a more or less perfect subterranean drainage, thus
preventing the accumulation of humus and effectively remov-
ing calcium carbonate and other soluble constituents from the
subsoil. :

Probably the formation of “hardpan,” a crusted layer at or
near the surface of the sandy till, is due to similar conditions.
In such places the till has received infiltrations of calcium
carbonate and silica, which have cemented the ordinarily
close-grained material into a dense conglomerate-like mass in
which excavation is difficult and drainage poor.

- STRUCTURE.

In the Gillespie-Mount Olive district the layers of hard rock
have not been markedly deformed. Although the beds have
an average easterly dip of about 9 feet to the mile, the slope is
irregular, and the strata are warped into irregular low domes
and shallow basins without any very definite order of
arrangement.

REPRESENTATION OF STRUCTURE

Methods employed.—Structure is commonly represented in
two ways—Dby cross sections and by contour lines. Cross sec-
tions furnish the best means for representing structure in a
region where the rocks are sharply folded and faulted, but in
a region where the folds are low and where there are few if
any faults they are of small value, for the structural features in
such a region as shown in cross sections are almost impercep-
tible. In a region like that in which lies the Gillespie-Mount
Olive district contour lines indicate the structure more clearly,
and therefore structure contours have been drawn on the areal-
geology maps in this folio. ‘

Delineation of structure by contours.—For delineating struc-
ture by means of contours an easily recognizable reference
stratum, one whose position can be determined at many points
by means of outcrops or borings, is chosen. The altitude and
dip of its surface are determined at as many places as possible,
and points of equal altitude are connected by lines on the map,
just as topographic contour lines are drawn. At some places
the altitude of the reference stratum is observed directly in out-

“crops, mines, or wells; at other places it is calculated from
observations on some other recognizable stratum, for generally
the layers of stratified rock are approximately parallel, and the
average interval between any two layers may be determined.
Thus, if a stratum above the reference layer is found at any
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point its altitude above sea level at that point may be deter-
mined and the altitude of the reference stratum or key rock at
that point may be calculated by subtracting from the altitude
of the stratum found the average interval (or the nearest
measured interval) between the two. If the outcrop of a bed
below the reference stratum is found the average interval
beween the two is added to the altitude of the outeropping bed

thus giving the approximate altitude at which the reference

layer would lie if it were present.

Use of structure contours.—The structure map is useful not
only in studying broad structural problems and in conveying
an abstract knowledge of the structure of the region, but it is
also of practical value because it aids in locating and recogniz-
ing valuable beds and gives information concerning their
“lay.” As the beds are approximately parallel and the
average spacing of valuable beds is known, it is not difficult to
calculate from the altitude of the reference stratum the approx-
imate position of any bed at any point by adding or subtract-
ing, according as the bed is above or below the key rock, the
average interval between the two as indicated on the map.
The map may be used in this way for locating beds that con-
tain coal, limestone, or oil.

The structure map also shows the direction and amount of
dip of the beds, a knowledge of which is highly useful in all
mining operations.

Aceuracy of structure contours—The accuracy of the struc-
ture contours depends upon three factors—the accuracy of the
altitudes obtained directly; the difference between the actual
and the assumed vertical distance to the key rock, as calcu-
lated; and the number and distribution of the points whose
altitudes have been determined.

In the Gillespie-Mount Olive district the reference stratum
used is the Herrin coal. It does not crop out at the surface in
the area, but it has been penetrated in many mine shafts and
borings. The altitude of the surface at these places has been
determined by hand level and barometer readings, and as
bench marks are numerous the possibilities of error by these
methods are small.

The second factor is more likely to lead to error, because the
strata are not absolutely parallel, so that strictly the map shows
only the warped surface of the coal. The variations in the
interval between the beds, however, are not large, and con-
tour lines drawn on any other bed would differ from those
shown only in a minor degree. Where outcrops of other beds
have been used for calculating the position of the Herrin coal
the average of the intervals between the bed used and the
Herrin coal, as shown in adjacent borings, has been taken as
the amount to be added or subtracted.:

Information from artificial excavations and borings or from
outcropping beds is fairly abundant for most of the district.
In the greater part of T. 9 N., Rs. 4, 5, and 6 W., however,
and in some other areas the available information is rather
scanty.

The Herrin coal is absent fromrmany localities in the central
part of the Mount Olive quadrangle, and in such places it has
been necessary to determine the horizon of the coal by com-
paring the records of the wells at these places with those of
wells near by in which the coal is present. .

It should be borne in mind that the contours show only
the larger and more prominent features of the structure. The
workings of the coal mines show many fluctuations that the
scattered drill holes fail to reveal. These fluctuations, shown
on the floor of coal mines, in some places amount to 10 or 20
feet or even more and bear no apparent relation to the general
structure. As there is no way of determining whether a boring
has penetrated an anticlinal or synclinal phase of-this subor-
dinate warping, a certain amount of deviation from accuracy is
thus inevitably introduced into the delineation of structure by
the contour lines.
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F16URE 10.—Structure contours on base of coal in mine workings, sec. 29,

T.8N., R.6 W.

Light lines are accurate detailed structure contours. Broken heavy lines are generalized struc-
ture contours as shown conventionally on areal-geology map

The character of this subordinate warping is shown in

Figure 10. The sketch, which is taken from a map of the.

mine workings prepared by the Superior Coal Co., shows the
structure at the base of the coal in sec. 29, T. 8 N., R. 6 W.
The contour lines in this sketch differ from those shown on
the contour map not only because they represent a horizon
about 6 feet lower but because they show the details of the

lines. If perfect contour lines could be drawn for a large area,
they would follow intricate meanders similar to those shown
in Figure 10, but each lying within a strip half a mile to a mile
wide, in the general direction of the corresponding contour
line shown on the structure map. The true contours shown
by light lines in Figure 10 would be represented on the struc-
ture map by lines like the heavy broken lines in the sketch.
This sketch shows the futility of any effort to represent the
structure of the district in any greater detail by the use of a
smaller contour interval than that employed.

STRUCTURE OF THE GILLESPIE-MOUNT OLIVE bISTRICT

Within the Gillespie-Mount Olive district or near its boun-
daries the altitude of the Herrin coal has been determined in
185 borings and mine shafts. In addition, the altitude of the
coal has also been estimated from 82 outcrops of other beds
which have been identified with sufficient accuracy to make
them available for this purpose. The contour lines on the
structure map are based on these determinations, and they
show the altitude of the coal in feet above sea level at 25-foot
intervals. : :

The Herrin coal rises irregularly from an altitude of 150
feet above sea level at the eastern margin of the Mount Olive
quadrangle to over 425 feet at the western margin of the
Gillespie quadrangle, the relief of the surface of the coal being
thus more than 275 feet. In parts of the district the beds lie
practically flat, as in the area southeast of Mount Olive, where
the average dip is about 4 feet to the mile toward the east.
Steep dips occur north of Staunton, where for a distance of
about a mile the beds dip eastward from 25 to 40 feet to the
mile, and near Panama, where about the flanks of a ridgelike
structural feature the dip is over 50 feet in less than half a mile.

The chief structural features include a trough, here called
the Shoal Creek syncline, which extends from a point north-
east of Panama nearly to Litchfield and follows the valley of
Shoal Creek; a structural flat 6 to 8 miles wide, which extends
from Walshville Township northwestward into Honey Point
Township; and a gently sloping surface, which rises from
this flat toward the west and is greatly modified by subordi-
nate warpings. A less distinct feature that strongly suggests
a gentle anticline crosses these larger features diagonally,
extending from sec. 4, T. 9 N,, R. 4 W, southwestward toward
Litchfield and Mount Olive. Two sharp anticlinal ridges pro-

.ject into the west side of the Shoal Creek syncline, the larger

one extending from a point north of Sorento to a point south
of Panama, and around the flanks of this anticlinal ridge are
the steep slopes already mentioned. A structural basin north
of Litchfield is shown by borings at the Litchfield mine and
probably extends farther north. The horizon of the Herrin
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